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ABSTRACT 
 The present study explores the ways in which young people’s relationships with 
adults and peers as well as their ability to express agency within their school 
environments influence their academic mindsets. Using a nationally representative 
sample of 3,300 high school aged youth, this study first investigates the ways in which 
the independent mindsets associated with an academic mindset (i.e., a sense of belonging, 
a growth mindset, self-efficacy beliefs, and the belief that one’s work is meaningful) are 
related to one another, and then explores the ways in which positive school based 
relationships and expressions of agency within their school environments contribute to 
those belief systems. The study is grounded in relational developmental systems theory 
and employs a positive youth development framework to understand the ways in which 
interpretive and recursive person-context developmental relations contribute to young 
people’s beliefs about themselves, their educational environments, and themselves in 
relation to those environments. As educational practices increasingly shift towards deeper 
learning and a whole child educational paradigm, understanding the ways in which 
relationships and expressions of agency influence positive academic mindsets may aid in 
 
 ix 
enhancing educational experiences for all young people. This study finds that all four 
beliefs under consideration load onto the higher order construct of academic mindset, that 
relationships with both school adults and peers are positive associated with academic 
mindset, and that agency fully accounts for the association between relationships with 
adults and academic mindset, and partially accounts for the association between 
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In the summer of 2012, before my first year of teaching, I found inspiration almost 
everywhere I looked. I had moved to the new neighborhood in Brooklyn, NY where I 
would be teaching that fall a month early. I got takeout at local restaurants, ran, walked, 
and biked for miles through the streets of Prospect Heights, Crown Heights, and Bed-
Stuy watching kids ride their own bikes, play basketball, play on the streets and in the 
parks. I read books about the kind of teaching and learning I hoped would fill up my 
classroom, drawing passion and energy from Jonathan Kozol’s wishes for a young 
teacher named Francesca to always “embrace the unexpected. Revel in the run-on 
sentences. Celebrate silliness. Dig deep into the world of whim. Sprinkle your children’s 
lives, no matter how difficult many of those lives may be, with hundreds of brightly 
colored seeds of jubilation. Enjoy the wild flowers!” That passage gave me hope. I was 
not a master teacher, but I had stores of joy, passion, and wonder. If that was what I had 
to offer, that is what I would give.  
I re-read my favorite passages from my teacher education program the year 
before - books like Gloria Ladson-Billings’ The Dreamkeepers, hoping to take lessons 
from the stories of teachers who loved their students and created spaces for them to love 
themselves and one another. I read Lisa Delpit’s Other People’s Children, and Luis 
Moll’s writing on Funds of Knowledge. Those books were humbling and I dedicated 
myself to getting to know my students’, their families’ and communities’ lives. I re-read 
Ron Berger’s An Ethic of Excellence, thinking about the type of learning and reflection 





pored through dozens of young adult novels, filling them with handwritten thoughts, and 
imagining the different conversations I hoped to draw from their pages.   
 I wasn’t nervous, or not too nervous. I was 26, and had worked for 5 years 
previously serving hundreds of students in urban schools, as a wilderness instructor, and 
in a series of roles for a residential treatment center where the majority of students were 
referred because of severe emotional and behavioral developmental challenges. I had 
helped groups overcome deep challenges, been spit on, punched, called every name I 
could think of (and many that amazed me with their inventiveness), and learned to see the 
pain that often lies just underneath anger and violence. I learned to return that anger and 
violence with love; that is what the pain required. Those experiences had given me 
confidence that I could handle whatever was coming my way. 
Once, exhausted at 2 a.m. after having spent the night all over our setting in New 
Hampshire with a 9-year-old named Jacob who was experiencing psychotic symptoms 
and who was extremely dysregulated from his first time ever being away from his mom, I 
collapsed in a field and looked up to see two or three shooting stars in a row. Jacob was 
from inner city Boston where there were few visible stars and had witnessed more trauma 
in his first 9 years than should ever occupy a life. I had discovered over the course of the 
night that his dysregulation was related to fear about his mom’s safety. He was her 
protector, and though he didn’t have the words to say it directly, was overwhelmed with 
anxiety about being away from her. He had witnessed repeated episodes of domestic and 
neighborhood violence, and was terrified for her safety without him there to protect her. 





there in the field after finally getting him to sleep, though, I thought of how much he 
might love to see shooting stars. In spite of all my better judgment I got up from the field 
and went to wake up Jacob, who had just gone to sleep and whom I had been trying to get 
to sleep for several hours. I couldn’t believe I was doing it, but I put my finger to my lips 
and told him to come outside with me. We lay on the dew-soaked grass for almost an 
hour, me pointing out constellations to him and together seeing dozens of shooting stars. 
Afterwards he got up and whispered “Thank you! I’ve never seen the stars before.” We 
walked back to our cabin and I rubbed his back as he fell asleep.  
I love kids. I love getting to know them, working with them, introducing them to 
new experiences, people, and  thoughts, supporting them through difficult moments, 
helping them repair relationships after moments of intense dysregulation and crisis, 
helping them see and feel enormous pride when they do things they did not think they 
could do, when they learn to swim, make new friendships, catch a frog, learn to ride a 
bike, tell a parent the ways that their actions are impacting them and helping them 
problem solve together for the future. I love helping groups develop a culture, develop 
understanding and empathy for one another.  
While I was nervous about teaching, I was eager to meet my students. The school 
where I was to be a founding teacher aligned with all my values about schools and 
students; that the students and families we were to be serving were our greatest source of 
strength, that relationships are at the core of good teaching and learning, that our 
community was going to be one rooted in an active striving for equity, where student 





better place, where students with disabilities were fully supported and included, and 
where we saw our role as supporting students’ holistic development as people, in 
addition to building transferable academic skills.  
Over the next several years, I experienced the profound challenges of striving for 
creating that type of education in the face of policies and systems historically focused on 
a narrow view of student achievement and learning. These tensions manifested in the 
consistently difficult decisions that administrators and teachers I worked with were 
forced to make about how to support the children in our care and demonstrate growth on 
high stakes assessments. They also manifested in the tension we experienced between 
managing student behavior in the interest of maintaining safety and order, with our 
ambition to build a student driven school culture based on student leadership, 
interpersonal relationships, and restorative practice.  
While by no means mutually exclusive, these goals often seemed to be in conflict 
with one another. Even in my school, where we enjoyed a huge amount of additional 
resources and support, little by little we succumbed to more immediate demands for 
compliance and academic skill building. We felt we needed to shut down our project 
based instruction after February break to focus on test taking until April; our transitions 
became silent lines, and we repeated them until we got to 100% silence; we instituted a 
system of merits and demerits in the interest of classroom conformity. These systems 
created order but alienated teachers, and began to push out students with disabilities.  
This is not a story of despair. While I struggled deeply with some of our decisions 





students came to us reading at grade level. Our first year only five percent of our 
students tested proficient on the state tests, the lowest performing school in Brooklyn. 
Our block schedules were too long for our students. There were consistent fights, 
students leaving class, broken windows, and chaos. But there was also joy, the sprouts of 
deep relationships that continue to this day, and the beginnings of a remarkable school 
culture. We visited every students’ home, walked them home when it was dark out, and 
sought out their advice about what they wanted and needed in our school.  
Instruction, though, remained a real challenge. Was it in the best interest of kids 
to put relationships above focused instruction? Were we sacrificing literacy and 
numeracy skills for empathy, care, and understanding? Was our desire to be supportive 
creating an environment devoid of accountability? Those questions are real challenges 
being faced by schools across the country as they work to implement transformational 
practices in the midst of a system that provides little room for mistakes, little room for the 
failures that are an inevitable part of growth. How can we do both? How can we make 
space for relationship building and joy and deep and rigorous learning? What about 
when students struggle to read and are learning their multiplication tables in 8th grade? 
And also, how can we ask students to focus on reading when they haven’t eaten? How 
can we create space and time for students to explore art, music, and theater when they 
have not mastered the scientific method, when they struggle to distinguish between fiction 
and non-fiction? How can we structure schools so that we can support students as 
learners, and also as people?  





Monster by Walter Dean Myers. It is a fictional autobiographical screenplay, written by 
the protagonist as he stands trial for abetting an armed robbery. I chose the novel 
because I believed it would allow for engagement and learning on multiple levels. The 
novel deals with the mutually reinforcing dance between societal perceptions and 
perceptions of self, with the consequences of decision-making in the context of unjust 
systems, with familial and brotherly love, with responsibility and forgiveness. It also 
demands that readers demonstrate mastery of common core aligned literacy skills. 
Readers have to pay close attention to text details and piece together witness testimony in 
order to draw inferences about characters. They have to analyze and synthesize 
information across many different formats — in courtroom proceedings, in journal 
entries, in flashbacks, and in stage cues — analyzing themes, and drawing their own 
conclusions about the protagonist’s guilt or innocence. And the novel asks students to 
employ a range of social and emotional skills, requiring students to take the perspective 
of a variety of different characters, evaluate their decision making, and, in my classroom, 
work with a group to collaboratively act out the courtroom scenes.  
In social studies, students investigated the Bill of Rights, and in Art they made 
self-portraits illustrating how they feel perceived by society. As a final product in my 
classroom, we paused the book before the verdict and students had to write closing 
arguments for the case. I asked a DA from Brooklyn to come in to talk about what makes 
a good legal argument, and brought in lawyers from a public defense agency, the Bronx 
Defenders, to help students with their writing, providing models, offering pointers on how 





end of the unit, twenty students and I went to the Bronx Defenders offices to present their 
closing arguments in a mock courtroom before a panel of public defense lawyers who 
provided feedback based on a student created rubric. 
I tell the story not as a model for excellence by any stretch; our classroom was 
rife with challenges. Rather, I use it as an illustration of the type of instruction that 
schools are engaged in shifting towards as educational policy and practice undergoes a 
reprioritization from “basic” numeracy and literacy skills instruction, towards a new set 
of educational ambitions. These new ambitions, often referred to under the umbrella term 
of “deeper learning,” are organized around helping students develop “21st Century 
Skills” like critical thinking and collaboration, advancing a whole-child model of 
development, integrating social and emotional learning within classrooms, and equally 
prioritizing both academic and identity development. While not new, they represent a 
transformation in scale. These shifts are not happening in only a few chosen schools, but 
are the ways that schools and out of school time providers across the country are being 
asked to support teaching and learning in their respective settings.  
My experience at that school made it very clear how difficult it is to support a 
whole child model of development across all aspects of the school. We were 
knowledgeable, committed, had access to resources, support and time, and struggled 
mightily. However, while I’ve seen and understand the challenges, over the past decade 
I’ve also witnessed schools — including that one — and out of school time providers 
undertaking profound efforts to transform their learning environments in the service of 





under the best circumstances, and overwhelming in the midst of the challenges facing the 
majority public schools in this country. I hope this project provides a ray of hope for all 
of the people who are hard at work creating positive educational environments and 






Chapter 1: Introduction 
There are a range of skills, attitudes, beliefs, and competencies that are critical for 
supporting student learning in schools. While our educational system and practices have 
historically focused on supporting students’ cognitive development through a strict focus 
on content-oriented skills such as reading, writing, and math, a growing body of research 
suggests that “non-cognitive”, or soft, skills are equally or more important in explaining 
and supporting young people’s academic and employment outcomes (Farrington et al., 
2012; Wagner, 2008; Cunha & Heckman, 2008). Further research suggests that these 
skills and abilities are developed, applied, and refined through a young person’s 
interactions with their developmental contexts, particularly caring and supportive 
relationships (Jones, McGarrah, & Kahn, 2019; Osher et al., 2020). Learning, seen 
through this lens, is reflective of the resources available to a young person, their skills 
and strengths, and the alignment between the two. Academic mindsets are one example 
of a “non-cognitive” factor that has been shown to support educational success. This 
study aims to clarify our understanding of how to measure academic mindsets and 
investigates the ways that perceived relational support in school may contribute to their 
development.  
Cognitive and “Non-Cognitive” Skills 
The term “non-cognitive” skills arose as a way to differentiate soft skills such as a 
young person’s social and emotional skills from more cognitive “hard” skills such as 
those measured by intelligence testing (Bowles & Gintis, 1976). This differentiation 





asserted that a person’s biology or inherited traits, such as intelligence, were fixed, and 
that this inheritance was a central driver of educational, employment, and earnings 
outcomes (Farkas, 2003; Lewis, 1990; Hernstein, 1973; Hernstein & Murray, 1974). In 
contrast, Bowles and Gintis (1976) argued that rather than inheritance predicting 
educational outcomes, it was “non-cognitive” skills that drove educational and 
employment outcomes. They argued that schools and workplaces were in the business of 
motivating and rewarding certain behavioral attributes and attitudes in students, that those 
systems of expectations and rewards promoted certain psychological processes, and that 
such processes in turn facilitated educational and professional performance and 
achievement (Farkas, 2003; Oakes, 1982).  
Since that time, developmental theory has moved past a Cartesian debate about 
whether development is better characterized by biology or environmental experience. 
Rather, current prevailing theories assert that development occurs through a dynamic 
process of mutually influential relations within and between a person’s biology and their 
environmental experiences (Overton, 2013; Lewis, 2014). This paradigm of relationism 
merges previously split conceptions of development into a mutually constitutive model 
where intrapersonal factors such as those referred to as either cognitive or non-cognitive 
are inseparable from one another, just as a person cannot be separated from their context 
(Overton, 2015; Cunha & Heckman, 2007). The implications of this now well accepted 
understanding of development renders the relationship between cognitive and “non-
cognitive” abilities complementary rather than distinct, what Overton (2013) describes as 





Indeed, research has consistently shown the ways that cognitive and non-
cognitive factors together support improved learning outcomes. For instance, in the years 
preceding the publication of The Bell Curve (Herrnstein & Murray, 1994) which, among 
other things, asserted that intelligence and cognitive ability was due to genetic inheritance 
and predicted socioeconomic success, Herrnstein et al. (1986) conducted a large scale 
experimental study in Venezuela, investigating whether teaching students non-content 
focused cognitive skills such as problem solving and creativity supported increased 
intelligence based on a battery of intelligence tests. They found medium to large effects 
on intelligence growth for students who had received instruction and support on these 
non-content focused cognitive processes. Their study reinforced the notion that abilities 
such as intelligence are malleable and that multiple cognitive processes contribute to 
intellectual development and academic performance. When classrooms are focused on 
developing non-content specific cognitive processes such as problem solving, abstract 
thinking, and creativity, students not only have improved performance, but the nature of 
the learning shifts. Herrnstein and colleagues note that  
“the lessons created a new, dynamic interaction between teacher and student, 
changing the classroom profoundly for both. The teacher received continual 
feedback from the students; the typical student shifted from a somewhat passive 
classroom mode to a much more active involvement with the flow of material, 
more like a natural social interaction outside the classroom (Herrnstein, 





Further, the abilities they referred to as cognitive skills in the study - reasoning, 
creativity, problem solving, decision making - are often described as “non-cognitive” in 
many other areas of research and practice, lending further support to the idea that these 
processes are complementary components of learning (Aspen Institute, 2019; Cunha & 
Heckman 2007; Dede, 2009; Mehta & Fine, 2019) 
It is now well recognized that the split conception of cognitive and non-cognitive 
skills and abilities is a false distinction (Farrington et al., 2012; Borghans, Duckworth, 
Heckman, & ter Weel, 2008; Cunha & Heckman, 2007). Cognitive, social, and emotional 
developmental processes are mutually constitutive. For instance, Yeager and colleagues 
(2014) show that “non-cognitive” motivational factors such as having a purpose for 
learning that extends beyond the self, promotes greater self-regulation, leading to 
academic persistence and improved high school science and math grades for 9th graders 
(Yeager et al., 2014; see also Hulleman & Harackiewicz, 2009). Additionally, doing well 
in 9th grade courses is strongly related to later success throughout high school and a 
significantly higher likelihood of applying to college (Easton, Johnson, & Sartain, 2017). 
A wealth of literature now points to the complementarity of cognitive and “non-
cognitive” processes in explaining academic, behaviors, learning and employment 
outcomes. (e.g., Farrington et al., 2012; Durlak, Weissberg, Dymnicki, Taylor, & 
Schellinger, 2011; Heller, Wolfe, & Steinberg, 2017; Domitrovich, Staley, Durlak, & 
Weissberg, 2017; Dweck, Walton, & Cohen, 204; Taylor, Oberle, Durlak, & Weissberg 
2017; Cunha & Heckman, 2008).  





dynamic understanding of cognitive/non-cognitive relations is that the list of “non-
cognitive” abilities is exhaustive and is referred to in many different ways. Terms used to 
refer to critical non-cognitive factors include social emotional learning (SEL), character, 
soft skills, 21st Century skills, life skills, and many more. There is ongoing work to 
attempt to synthesize this body of terminology and specify what is intended by each term 
such as Jones’ Taxonomy project (Jones, Bailey, Brush, & Nelson, 2019). In order to 
situate this study within the broader educational and developmental science literature, it 
is important to identify a consistent term for describing aspects of learning and teaching 
that are not explicitly tied to curricular content knowledge. Therefore, to aid in 
interpretation, for this study I will use the term “non-cognitive” to refer to factors that fall 
outside of content centered instruction, such as the mindsets that a young person has 
about themselves as learners and about their school environments. 
Science of Learning and Development 
Over the past few decades, advances across several areas of developmental 
science have contributed to an increasingly refined understanding about how young 
people learn and develop. Recent reviews from researchers as part of the Science of 
Learning and Development (SoLD) Alliance, for instance, bring together findings from 
diverse fields such as neuroscience, epigenetics, psychology, education, and the pervasive 
influence of environments and culture, to form a collective assertion about how young 
people learn and develop (Cantor et al., 2018; Osher et al., 2018; Darling-Hammond et 
al., 2019). Within their framework, development can be understood broadly as the way a 





development that describes the interrelations between social, emotional, cognitive, and 
physical processes that allow for the building of increasingly complex skills, knowledge, 
and abilities (SoLD Alliance, 2020).  
The science of learning and development is rooted in relational developmental 
systems theory and emphasizes that development does not happen along discrete tracks, 
but instead every component of development coexists in a dynamic web of 
interconnected and embedded relationships. This system of developmental relations is 
comprehensive. Genetic selection and expression, for instance, is inseparable from the 
environments in which a young person grows (Gottlieb, 2007), which are in turn rooted 
in the socio-historical systems that shape those environments (Bornstein & Leventhal, 
2015). Neural connections in brain development are inherently fused with the nature and 
quality of caregiving relationships (Shonkoff et al., 2013; Carter, Ahnert, Grossman, 
Lamb, & Sachner, 2005). Emotions and the capacity to regulate one’s thoughts and 
emotions can either hinder or facilitate one’s ability to learn (Durlak, Weissberg, 
Dymnicki, Taylor, & Schellinger, 2011. How we interpret and make meaning of 
ourselves and our environments contributes to our self-beliefs and behaviors (Dweck, 
2017; Miller and Prentice, 2013; Yeager & Walton, 2011).  
One of the takeaways for scholars in the learning sciences, as well as educators, is 
that social, emotional, and cognitive developmental processes are inherently 
interdependent. This scientific consensus has significant implications for how schools 
might support the most positive learning and developmental outcomes for young people. 





on discrete content areas, academic learning is better understood as a manifestation of the 
multiple integrated developmental processes that together characterize learning and 
development (Aspen Institute, 2019; Cantor et al., 2020; Osher et al., 2020). One of the 
critical implications of this work for schools and educators is that in order to support 
young people’s learning, educational settings must adopt a holistic and more integrative 
educational model; one that is responsive to and supportive of all of the dimensions of 
young people’s development (Darling-Hammond et al., 2019).  
Deeper Learning 
For schools, this more integrated understanding of learning and development is 
realized in a new and growing series of academic ambitions, often discussed under the 
umbrella term of deeper learning (Mehta & Fine, 2017, 2019; Huberman, Bitter, 
Anthony, & O’Day, 2014; Noguera, Darling-Hammond, & Friedlander, 2015).1 These 
ambitions are expansive and are intended to support schools in integrating various 
components of student experience and development. These integrations include merging 
cognitive and affective learning processes, short-term and long-term goals, and the 
individual with the social, in order to create the foundation for Deeper Learning to occur. 
In practice, this means creating spaces where students are known well through their 
community-wide relationships with others, providing learning experiences that allow 
students to build schematic knowledge so that they can transfer learning across domains, 
and meaningfully supporting students in connecting their school-based learning with their 
 
1 When Deeper Learning is capitalized, I refer to the networks of schools formally engaged in Deeper 
Learning practices such as the New Tech Network, Internationals Network, Big Picture Learning, EL 





own life goals (Mehta & Fine, 2017, 2019).  
Over the past decade there have been several attempts to distill deeper learning 
goals into more clarified pedagogical practices and student outcomes (see Table 1).  
Table 1: Definitions of Deeper Learning 

















































and use of 
complex content 
knowledge as it 
is applied to 
new contexts 
and situations. 
Deeper learning arises 
from a combination 
of a deeper 
understanding of core 
academic content, the 
ability to apply that 
understanding to 
novel problems and 
situations, and the 
development of a 




Though there is some disagreement on the precise terminology used to describe 
deeper learning, each definition shares a few key principles. These include the idea that 
deeper learning is not an outcome, but a process of integrating cognitive, interpersonal, 
and intrapersonal learning within schools that facilitates students’ ability to transfer 
complex content knowledge across domains. While these definitions move the collective 
field forward in understanding how to identify, measure, and support schools in enacting 
deeper learning approaches, they remain elusive. What does it mean, for instance, to 





students when this is happening successfully? As the definitions of deeper learning 
continue to evolve, research will play a critical role in distilling the practices and student 
outcomes that best support improved student learning outcomes (Huberman, Bitter, 
Anthony, & O’Day, 2014). 
Deeper learning differentiates itself from other educational reform models in that 
it redistributes power over the learning process from the teacher and curriculum to the 
student and learning (Martinez, McGrath, & Foster, 2016). In addition to being aligned 
with the science of how young people learn, placing students in charge of their learning 
and shifting the role of the teacher to one of facilitator, deeper learning creates a context 
for students to build the inter- and intrapersonal skills that lead to improved learning and 
professional outcomes (Berger, Rugen, & Woodfin, 2014). At the turn of the last century, 
when many of our knowledge-transmission educational structures were put in place, only 
5% of jobs required specialized knowledge and skills (e.g., the capacity to self-organize, 
reflect upon one’s and others’ work and identify areas for improvement, collaborate and 
communicate effectively with others and across multiple formats).  
While many of those educational systems and structures remain, the world of 
work has rapidly changed (Bowles & Gintis, 2002; Wagner, 2008). At least 70% of U.S. 
jobs now require these “specialized skills,” though they are rarely the goal of traditional 
educational approaches (Darling-Hammond, 2010; Wagner, 2008; Drucker, 1994; 
Heckman et al., 2006; Heckman & Rubentein, 2001). As technology makes content 
ubiquitous, schools need to reorient themselves to how to support students in applying 





adaptable to a range of situations (Autor, Levy, & Murnane, 2003; Wagner, 2008). 
Deeper learning is thus focused on building transferable social, emotional, and cognitive 
capacities that enhance young people’s abilities to succeed both in school and 
professionally (National Research Council, 2012; Hoffman, 2017). 
Incorporating these deeper learning structures will inevitably require a reshuffling 
of educational priorities and demand a host of adult skills and knowledge rarely included 
in traditional teacher education programs (Schonert-Reichl, Kitil, & Hanson-Peterson, 
2017). As a result, while there is an emerging consensus in the research community on 
the science of learning (Aspen Institute, 2019) and growing examples of schools and 
networks applying those principles to their own practice (Mehta & Fine, 2017; Noguera, 
2017), less is known about how these shifts are augmenting young people’s learning 
experiences, how to apply those principles of deeper learning in traditional high schools, 
and how best to identify and measure outcomes. While there is emerging evidence that 
deeper learning practices lead to improved student outcomes (Hernandez et al., 2019; 
Huberman, Duffy, Mason, Zeiser, & O’Day, 2016), the vast majority of that research to 
this point is anecdotal and limited to small numbers of schools. More research is needed 
to support educators in knowledgeably scaling deeper learning instructional practices in 
order to facilitate deeper learning for all young people (Noguera, 2017; Noguera, 
Darling-Hammond, & Friedlander, 2015). 
Academic Mindsets 
One of the potential levers for creating the context for students to engage in 





in relation to their school environments. The term academic mindset refers to a collection 
of four implicit beliefs about oneself, the world, and one’s relation to the world that have 
been shown to support students’ learning and academic achievement (See Table 2). The 
four mindsets associated with an academic mindset are a young person’s attitudes and 
beliefs around their experiences of belonging in their school community, how much they 
believe they are able to be successful within that community, their beliefs that their 
ability to succeed grows in accordance with their effort, and that the work they are doing 
is meaningful for them and in their lives (Farrington et al., 2012).   
Table 2: Components and definitions of an Academic Mindset 




Belonging refers to a sense that a person has a rightful place within a 
community, that their identity and life experiences are included and 
valued within that community, and that their “academic self” is a 
true expression of who they are. 
My ability grows 
with my effort 
(growth mindset) 
Growth mindset refers to the belief that intelligence and skills can be 
improved alongside effort within a particular domain or set of tasks. 
Rather than believe that how smart you are is a fixed entity or 
outside of your control, people with a growth mindset believe that 
intelligence and competence grow based on effort and the use of 
specific strategies. 
I can succeed at 
this (self-efficacy) 
People tend to choose and persist at tasks where they have 
confidence they will be successful and avoid those where they doubt 
their abilities. Self-efficacy is the belief that given a task, you are 
likely to be successful at it, which contributes to the amount of effort 
that people exert.  
This work has 
value to me 
(meaningful 
learning) 
When faced with a task, people make calculations about the value of 
that task. Those calculations include a person’s inherent interest or 
curiosity about the task, the usefulness of that task in the service of 
personal goals, the degree to which that task is aligned with a 
person’s identity or ability within a particular domain, and the 
degree to which participating in that task will yield social benefit. 
Meaningful learning refers to a young person’s beliefs that the 
learning that they are engaged in has meaning and value for them 





The theory of change underlying mindset research is that through understanding 
the psychological processes that form a person’s beliefs and motivate particular 
behaviors, it is possible to make precise and targeted alterations in those psychological 
processes and that those alterations contribute, over time, to large changes (Walton, 
2014). One of the reasons for this is that by targeting phenomenological, recursive 
psychological processes, the effects build upon one another. People shift their 
interpretations of the relational dynamics unfolding in their lives, and these small shifts 
result in augmented interactions, which may compound over time to transform person<-
>context relations to produce large scale downstream effects from seemingly small 
adjustments (Yeager & Walton, 2011; Walton, 2014).  
According to this perspective, young people form beliefs about themselves and 
the world, behave in a certain way based in part on those beliefs, refine those beliefs 
based on their experiences, and then act again. Within school-based mindset 
interventions, this phenomenon is one of the core explanations for why point-in-time 
interventions may result in long-term outcomes. As Walton and Yeager (2011) explain, 
schools are full of natural recursive processes. Young people’s relationships with adults 
and peers, their beliefs about themselves, their approaches to learning, and the messages 
they receive and interpret about themselves and their abilities each reinforce one another. 
One way to understand the long-term impacts of social-psychological interventions are 
that they reroute negative intra- and interpersonal recursive processes and provide an 
alternative frame. Because of their recursive nature, even slight re-routing can result in 





Recent reviews such as the one coining the specific concept of academic mindset 
by Farrington and colleagues (2012, 2013) traces the research on each of these individual 
mindsets, and the evidence behind their influence on positive academic behaviors and 
performance. While they and others (see Dweck, Cohen, & Walton, 2014; Walton, 2014; 
Yeager & Walton, 2011; Guttman & Schoon, 2016) emphasize the powerful findings 
from the growing body of research relating each of these respective mindsets to academic 
performance, they also note several important caveats and limitations to that work. 
Two of the limitations are particularly salient to the current study. One limitation 
is that these studies typically investigate one mindset. While literature suggests that these 
mindsets co-occur and can be mutually reinforcing (e.g., a sense of belonging may also 
lead to increased sense that one’s work has value by connecting work within a domain to 
future goals; see Good, Rattan, & Dweck, 2012; and Hulleman & Harackiewicz, 2009), 
little research has investigated the ways that these mindsets may interact with one another 
(Farrington et al., 2012; Guttman & Schoon, 2016). Second, by their very nature, mindset 
interventions seek to influence outcomes through augmenting relational dynamics. It is 
through these recursive dynamics that interventions like those to improve growth mindset 
may result in increased academic persistence long after the intervention has ended (see 
Blackwell, Trzesniewski, & Dweck, 2007; Aronson, Fried, & Good, 2002). Research also 
shows that pre-existing relational dynamics influence students’ mindsets and beliefs 
about themselves. For instance, positive relationships with teachers, as well as positive 
peer relationship climates contribute to increased academic behaviors, self-concepts, and 





Skinner, 2003). However, little research has holistically investigated the ways that 
relationships with both peers and adults may contribute to the formation of academic 
mindsets, as well as how the quality of relationships may influence mindset 
interventions.  
Relationships  
One of the key sources of the messages young people receive about themselves 
and their environments is through the people within those environments. Relationships 
that students have with their teachers as well as their classmates are powerful predictors 
of educational behaviors and outcomes. One meta-analysis of 99 studies looking at the 
effect of the affective quality of students’ relationships with teachers shows that more 
positive student-teacher relationships is associated with increased engagement 
achievement (Roorda, Koomen, Spilt, & Ort, 2011). Students who were lower performing 
benefitted the most from these relationships, and the effect of positive student-teacher 
relationships on engagement was strongest in older students, despite the fact that high 
schools are typically larger, more impersonal, and there is less emphasis placed on 
relational structures (Eccles & Roeser, 2009; Darling-Hammond, Ross, & Milliken, 
2006).  
Relationships with classmates also contribute to improved academic engagement, 
behaviors, and achievement. Particularly in adolescence, relationships with peers provide 
messaging about the importance of school and reinforce school related behaviors 
(Wentzel, Battle, Russell, & Looney, 2010). When students’ peers value positive school-





goals, young people are more likely to be engaged in their academic work (Wentzel, 
2017). This process, too, is recursive. When students feel a higher sense of relatedness to 
peers, students have a higher sense of belonging, which facilitates increased school 
engagement, further reinforcing that social value (Mikami, Ruzek, Hafen, Gregory, & 
Allen, 2017; Goodenow, 2003).  
When students feel known, safe, and supported by members of their learning 
communities, they have an increased sense of belonging and are more likely to invest in 
their educational experiences (Wentzel, 2017; Wentzel & Watkins, 2002; Goodenow, 
1992; Faircloth & Hamm, 2005; Darling-Hammond et al., 2006). This is particularly true 
for adolescents experiencing adversities such as trauma, poverty, and discrimination 
(Osher & Kendziora, 2010). Those students are more likely to attend schools with 
depersonalized environments that reinforce societal messages and lead to school 
disengagement (Center for Promise, 2015), mental health challenges (Wickrama & 
Vazsyoni, 2011), and delinquent behavior (Gottfredson, Gottfredson, Payne, & 
Gottfredson, 2005). However, those students also seem to gain the biggest benefit from 
more positive relationships and higher levels of social support (Felner et al., 2007). One 
study, for instance, found that perceived social support from teachers was particularly 
salient for students who had experienced severe levels of adversity and predicted 
improved self-efficacy beliefs, as well as academic engagement (Pan, Zaff, & Donlan, 
2017). The buffering hypothesis of social support asserts that social support is most 
important for those with the most acute needs, rather than being equally beneficial for all 





therefore important for all students but have the most benefit for those with the fewest 
resources. Thus, in striving for social justice and educational equity, it is critical to infuse 
those resources and supports within the environments where they are most needed by 
young people.  
Fostering positive caring relationships throughout the school community is at the 
heart of creating developmentally responsive learning environments, as well as deeper 
learning educational approaches (Darling-Hammond et al., 2019; Hernandez et al., 2019). 
It is within relationships that students are able to learn and practice non-cognitive skills, 
express agency and voice over their learning, and build their identities (Jones, McGarrah, 
& Kahn, 2019; Toshalis & Nakkula, 2012). Though there are a wealth of studies 
demonstrating the power of supportive relationships and ways that schools and teachers 
can organize their practice around supporting positive relationships, there are few studies 
investigating the relationship between students’ school-based experiences of relational 
support, either with the individual mindsets associated with academic mindset, or with 
the superordinate factor of academic mindset. Studies such as the recent evaluation of the 
Building Assets Reducing Risk (BARR) school model, which shows that more supportive 
relationships with both teachers and peers is associated with higher levels of belonging, 
provide an important rationale for additional inquiries into the covariation between 
perceived social support and academic mindsets (Bos, Dhillon, & Borman, 2019). As 
both research on mindsets and relational supports suggest that both are malleable and can 
be improved (Farrington et al., 2012; Dweck, Cohen, & Walton, 2014; Guttman & 





information for how schools may be able to create more relationally responsive, student-
centered learning environments.  
Agency 
Another key way that young people, particularly adolescents, form beliefs about 
themselves and their environments is through acting on those environments and then 
interpreting the results. One of the key developmental tasks of adolescence is pursuing 
meaning making (who am I?) and purpose (why am I?) (Galvan, Kirschner, & Steinberg, 
2019). In pursuing the answers to those questions, adolescents engage in a recursive 
process of trial and error, experimenting with different identities, behaviors, and beliefs, 
and pushing on their environments to form a coherent sense of self and craft long term 
goals (Lerner & Steinberg, 2004; Toshalis & Nakkula, 2010). It is partly for this reason 
that working with adolescents presents a challenge for educators. As Hardy and Laszloffy 
(2007) note, those working with adolescents should “expect madness, badness, and no 
easy rides” (p. 126). In their pursuit of autonomy, adolescents tend to rebel against 
hierarchical top-down structures that constrain their agency. However, hand-in-hand with 
that desire for autonomy and defining oneself as an individual, is a need for relatedness 
and defining oneself in relation to others (Steinberg, 2008).  
The pursuit of those developmental tasks provides the theoretical rationale for the 
stage environment “fit” between high school students and approaches to teaching and 
learning, such as those described within deeper learning, that promote student voice, 
choice, and collaboration. When classroom environments provide empowering contexts 





learning, they are more likely to complete their assignments (Crosnoe & Huston, 2007), 
experience a sense of belonging (Mitra, 2008), and pursue learning that they find 
meaningful (Yeager et al., 2014; Berger, Rugen, & Woodfin, 2014). Further, through 
reflecting on their choices and learning progress (Berger et al., 2014), adolescents are 
able to practice the meta-cognitive skills that contribute to their awareness of themselves 
as people and as learners (Denton, 2005). It is this combination of purposeful choice and 
reflection that aligns with adolescents’ needs for meaning and purpose and contributes to 
more positive self-belief processes (Eccles et al., 1993; Sagan, 2010). 
Theoretical Framework 
         The science of learning and development, as well as the applied practice of deeper 
learning, is rooted in relational developmental systems theory (Darling-Hammond et al., 
2019). As discussed previously, relational developmental systems theory (RDS) explains 
that development is best understood through the mutually influential, bidirectional 
relationships between a young person and their multiple developmental contexts (e.g., 
school, family, neighborhood, peer groups; Lerner, Lerner, Bowers, & Geldhof, 2015; 
Overton, 2008). These contexts are embedded within one another to comprise a full 
developmental system (Overton, 2013). The experiences, interactions, and relationships 
that a young person then has within and among the multiple environments that comprise 
their lives help to shape the emotional, social, biological, and psychological processes 
that together characterize a young person’s development (Overton, 2013, 2015; Nagaoka 
et al., 2015; Lerner & Callina, 2013). Within this theoretical perspective, young people 





meaning out of their developmental experiences (Hanson & Jessop, 2017; Spencer, 
Fegley, & Harpalani, 1997). Because of the limitless variations in both a young person’s 
biology, their life experience, and the socio-historical forces that influence their 
developmental contexts, there is infinite potential variation in development both within 
and between individuals (Lerner, 1996). Developmental science research is thus intended 
to better understand inter-individual differences in intra-individual change over time 
(Lerner & Castellino, 2002).  
Positive youth development (PYD) is an extension of RDS and involves the 
practice of applying relational meta-theory and developmental systems theory to actualize 
positive developmental outcomes for young people (Hamilton, 1999). On an individual 
level, a PYD theoretical perspective asserts that positive developmental outcomes are 
more likely to occur when the resources, or developmental assets, present in a young 
person’s developmental ecologies align with an individual’s strengths and needs (Lerner 
et al., 2015). This potential adaptive alignment provides the theoretical rationale for 
embedding “the work of developmental science in the actual, key settings of human 
development, such as the family, school, and community” (Lerner & Overton, 2008, p. 
247; Bronfenbrenner, 2005). On a societal level, the implications of this diversity in 
development means creating systems that are aware of, and flexible and adaptive to 
individuals’ biopsychosocial developmental processes and the resources available in their 
environments (e.g., developmental assets; see Scales, Benson, Hamilton, & Sesma, 
2007). Because young people have differential access to developmental assets that are 





understanding and enhancing the conditions that are likely to result in positive 
developmental outcomes (Lerner & Overton, 2008).  
The Proposed Study 
At the current moment, a huge body of research demonstrates the importance of 
“non-cognitive” skills for academic learning and achievement (Durlak et al., 2011; 
Roorda et al., 2011; Farrington et al., 2012; Jones & Doolittle, 2017; Guttman & Schoon, 
2016). Multiple reviews provide a science and practitioner consensus on the interrelated 
nature of social, emotional, and academic learning (Aspen Institute, 2019; Darling-
Hammond et al., 2019; Cantor et al., 2020; Osher et al., 2020). One of the key non-
cognitive factors that promotes positive academic learning is the implicit belief systems 
that young people hold about themselves and their academic environments (Yeager & 
Walton, 2011). Those beliefs can be understood as a young person’s academic mindset. A 
person’s self-organizational processes, interpretations of themselves in relation to their 
environments, and their academic learning are no longer considered distinct, but are 
complementary processes that allow successful learning to occur. In turn, these self-
organizational processes are shaped by the multiple embedded environments where 
young people live and grow.  
While there is a rich body of literature independently relating each of the 
independent beliefs included within academic mindsets to more positive academic 
behaviors and performance, the combination of each into a collective notion of academic 
mindset to this point is theoretical. Further, we know from developmental theory that 





developmental process of interpreting our experiences in the world. In that way, 
academic mindsets, like developmental processes, are context dependent. There has been 
little empirical work understanding how these mindsets may be related to one another, or 
how they may be related to young people’s relational school experiences. As a result, this 
study is guided by these questions:  
1) In what ways are the four mindsets associated with an academic mindset (e.g., a 
sense of belonging, self-efficacy, growth mindset, meaningful learning) related to 
one another?  
2) Does the construct of academic mindset vary based on young people’s race, 
gender, or grade? (i.e., will the measurement model be invariant across race, 
gender, and grade?) 
3) What is the relationship between high school students’ perceived relational 
supports with both teachers and peers and their academic mindsets? 
4) Are the relationships between perceived relational support from teachers and 
peers with academic mindset explained by perceived levels of agency within 
school? 
The following chapter provides a deeper discussion of the theoretical approach that I take 
to answer those questions, as well as a more thorough exploration of the ways that 
school-based relationships, sense of agency, and academic mindsets have been related to 
young people’s learning outcomes.  
 





Chapter 2: Review of Literature 
In the past decade integrations across several previously distinct areas of learning 
and developmental science have shaped an emerging scientific consensus around how 
young people learn and develop. Key insights from this body of work include that 
development is dynamic and individual (Cantor, Osher, Berg, Steyer, & Rose, 2019); that 
developmental processes are mutually influential and interdependent (Lerner, 2002); that 
all of these processes shape and are shaped by the environmental contexts and cultures in 
which a young person develops (Lerner & Overton, 2008); and that young people are 
active agents in their own lives and development (Lerner, Lerner, Bowers, & Geldhof, 
2014). Two key outcomes of this body of work are first that all young people have 
expansive potential to thrive given appropriate developmental supports and conditions 
(Lerner, 2002), and second that supporting youth in realizing this potential means 
leveraging this knowledge to shape and inform more developmentally responsive 
educational environments and practices (Darling-Hammond, Flook, Cook-Harvey, 
Barron, & Osher, 2019).  
 This study focuses on the ways in which relational processes already present in 
schools may influence young people’s beliefs about themselves and their educational 
environments. academic mindset, a theoretical construct put forth by Farrington and 
colleagues (2012), is a notable example of the ways in which young people’s implicit 
worldviews have been related to their academic behaviors and performance. The 
construct consists of four independent mindsets - a sense that one is valued within an 





(growth mindset), a belief that one can be successful at a given task (self-efficacy), and 
the belief that one’s learning is meaningful to one’s life (meaningful learning). Each of 
these implicit beliefs have a large body of evidence relating them to improved 
educational outcomes (Farrington et al., 2012).  
 There are three reasons why academic mindsets are important. The first is 
theoretical, the second practical, and the third is empirical. From a theoretical 
perspective, understandings of development have progressed from a unidirectional, 
nature or nurture, Cartesian split model, to a multidimensional, embodied understanding 
of development (Overton, 2013). Rather than think of development as occurring either 
from biological or environmental determinism, RDS asserts that development occurs 
through the mutually influential, embedded relations between a person and their context 
(Lerner & Callina, 2013). Those relations are evident on an atomic level in the relations 
between environmental experience, genetic expression, and neural development 
(Gottlieb, 2007), as well as on a societal level in the relations between in the ways socio-
historical political systems and culture (Lerner & Overton, 2008). People develop over 
time as a function of these embedded person-context relations. Because of the unique 
nature of each person’s biology as well as their own life experience, there is potentially 
infinite variation in both intra- and interpersonal development (Lerner, Lerner, Almerigi, 
& Theokas, 2005). Those person-context relations are not only observable, but 
phenomenological as well. As people develop over time, they make meaning of their 
experiences and form beliefs about themselves, the world, and their relations to the world 





are critically important for understanding people’s behaviors. Within education, the 
mindsets that a student holds about their own abilities, their sense of value to their 
academic community, and whether they can be successful within that academic 
community are significant predictors of their academic behaviors and performance 
(Yeager et al., 2014; Farrington et al., 2012). In those ways, developmental theory 
supports the notion of academic mindset as a key lever in supporting improved 
educational outcomes.  
 The second reason to focus on academic mindset is practical. The predominant 
paradigm of teaching and learning that has been enacted in the United States educational 
system over the past century is one where teachers transmit information, and students 
passively receive that predetermined information (Darling-Hammond, 2015). This 
didactic model has driven many of the core educational structures and practices that we 
associate with school-based learning. In this model, academic content acquisition is 
treated as distinct from social, emotional, or intrapersonal development. However, like 
with developmental theory, there is emerging consensus that academic learning is 
inherently intertwined with and dependent upon young people’s social, emotional, and 
cognitive developmental processes (Aspen Institute, 2019). Therefore, the beliefs that 
young people have about themselves and the ways they experience themselves in relation 
to their academic work and school environments has deep implications for their academic 
behaviors and performance. As a result, schools are increasingly shifting towards a more 
integrated approach to teaching and learning (Darling-Hammond et al., 2019), with the 





referred to under the umbrella term of deeper learning (Mehta & Fine, 2012, 2019; 
National Research Council, 2012). academic mindsets have been formally included as a 
desired outcome of Deeper Learning as one way to operationalize the attitudes and 
beliefs that support educational as well as employment success (Hewlett and William 
Packard Foundation, 2010). 
 The third reason to focus on academic mindset is empirical. Even though there are 
strong theoretical and practical reasons to focus on academic mindset, the construct, to 
this point, has remained a theoretical construct put forth by Farrington and colleagues 
(2012). The superordinate construct of academic mindset has not yet been empirically 
tested, and so it is unclear whether and in what ways the four independent mindsets 
included under the concept of academic mindset are related to each other. Understanding 
the ways that belonging, growth mindset, self-efficacy, and meaningful learning are 
related to one another, as well as the potential variation in those relations based on 
students’ race are vital for scaling for developmentally responsive approaches to teaching 
and learning. Further, mindset research has traditionally focused on using interventions to 
target individual mindsets, and then relating those mindset changes to a variety of 
academic behaviors and educational outcomes (Dweck, Walton, & Cohen, 2014; Gutman 
& Schoon, 2016), but has paid less attention to the antecedents of those mindsets (Yeager 
& Walton, 2011). As a body of work, mindset research demonstrates that greater levels of 
these beliefs have the potential to improve academic outcomes, as well as that they are 
malleable and can be changed. However, that research does not address the ways those 





history of research and developmental theory demonstrates that people form beliefs about 
themselves and their environments continuously through their relationships with the 
people in those environments, as well as through their own expressions of self (Yeager & 
Walton, 2011). Mindset research has been less focused on the ways that these natural 
relational processes already in existence in schools may contribute to the formation of the 
beliefs associated with academic mindset.  
In those ways, this study has two related goals. First, this study explores the 
empirical validity of the superordinate construct of academic mindset through identifying 
the ways in which the respective individual mindsets may be related to one another. 
Second, this study investigates the ways in which school-based relationships and a sense 
of agency within one’s educational environment may influence academic mindset. 
Outcomes of the study will therefore have potential utility for strengthening approaches 
to teaching and learning in ways that may better support the formation of positive 
academic mindsets for all young people. 
 This chapter explores each of these rationales behind academic mindset in more 
depth. First I focus on the ways that academic mindset is supported by developmental 
theory through a discussion of relational developmental systems, positive youth 
development, and the ways in which people form beliefs about themselves and the world 
through their relationships and expressions of agency. Next, I provide a discussion of 
Deeper Learning, and situate the movement towards Deeper Learning practices within 
educational history. Finally, I review the evidence on academic mindset, and present the 





improved learning outcomes for all young people through an exploration of how 
students’ academic self-concepts may be influenced by the relational ecologies in their 
schools. 
Academic Mindset within Developmental Theory 
The emerging consensus about how young people learn and develop over their 
lives is grounded in RDS. Rather than considering development as emerging either from 
the biological, inherited traits, or as a function of environmental experience, RDS asserts 
the inherent mutuality involved across all levels of development, and emphasizes the 
holism that better characterizes the embodied nature of each of these relations as nested 
within a larger system (Overton, 2013, 2015; Lerner & Castellino, 2002). Within the 
RDS framework there is no separation between nature and nurture (Overton, 2015). A 
young person’s biology, their inherited traits, and their predispositions are not distinct 
from their experiences in the world. Rather, these two aspects of a young person’s self 
unfold in a collaborative, mutually influential, relationship, each continuously informing 
and shaping the other (Lerner & Callina, 2013). Additionally, both biological processes 
and environmental experience are situated within the contexts and cultures, both proximal 
and distal, where a young person grows up (Bronfenbrenner & Morris, 2006). A young 
person’s relationships with, and interpretations of, the contexts, cultures, and the people 
that populate those environments drive the developmental experiences that shape young 
people’s learning, self-expression, and self-concept (Cantor, Osher, Berg, Steyer, & 
Rose, 2019). 





component necessarily influences and is influenced by the other. Those relations exist 
across ecological levels such as between a person, their family, and their neighborhood 
(see Bronfenbrenner & Morris, 2006), but also within each person through the ways in 
which environmental experiences are fused with neural development and genetic 
expression (Gottlieb, 2007). As Pianta, Hamre, & Stuhlman note, considering youth 
development from an RDS perspective requires a recognition that, “The developing child 
is also a system” (Hamre, Pianta, & Stuhlman, 2003, p. 202). From this perspective 
biological processes are better understood as a manifestation of reciprocal and ongoing 
coaction between a person’s genes and their environments, and situates these relations 
within the nested layers of a person-centered developmental system (Lerner & Overton, 
2017).  
One example of how these relations are empirically supported is through studies 
looking at the effects of adversity on neural and genetic development. Studies of 
Romanian orphanages, for instance, have documented the ways in which prolonged 
periods of early neglect contribute to underdeveloped areas of the prefrontal cortex 
(Pollack et al., 2010), leading to slower language processing and development (Windsor, 
Glase, & Koga, 2007), and that those gaps in neural circuitry are related to lagging spatial 
and memory skills (Hanson et al., 2014). These neurodevelopmental effects from 
physical and emotional abuse in childhood can persist into adolescence and adulthood 
(Anda et al., 2006). One study, for instance, illustrates that adolescents who had suffered 
from physical and emotional abuse had multiple regions of their brains such as in the 





abused (Gold et al., 2017).  
Disruptions in brain development can affect a young person’s behavior and 
capacity for learning. The prefrontal cortex, for instance, is the region of the brain 
focused on executive function skills, receiving and synthesizing information from 
multiple other parts of the brain to perform a range of cognitive and interpretive tasks, 
organize the world, and plan purposeful behavior (Stuss, 1992; Shonkoff et al., 2012; 
Shonkoff, 2016). When the development of the prefrontal cortex is fragmented, as is 
more likely with youth growing up in adverse conditions, their ability to exercise those 
tasks is impeded (Shonkoff et al., 2012). This can result in impulsive decision making, 
poorer academic outcomes (Burke et al., 2006), and an increased likelihood of mental 
health difficulties such as depression and substance use (Mersky, Topitzes, & Reynolds, 
2013). Alternatively, when young people are surrounded by resource rich environments, 
and attuned, consistent relationships, that supports healthier neural development, a higher 
likelihood of secure patterns of attachment, and scaffolds the brain for increasingly 
complex thinking and behavior (Fischer & Bidell; Shonkoff et al., 2012).  
The outcome of all of these genetic-neural-behavioral-environmental relations for 
development means that across individuals, development does not unfold in the same 
ways. No single factor, either genetic or environmental, determines a person’s outcomes 
(Hammond et al., 2007). A framework of relationism and holism emphasizes that each of 
the different structures and functions of each component of the developmental system is 
nested within one another, and are continuously changing in both structure and function 





between each component within that developmental system across individuals and across 
time, there is inherent variability not only between individuals, but within individuals 
(Lerner & Castellino, 2002). In other words, because each person has their own unique 
genetic “menu” as well as a unique set of life experiences, there are a potentially infinite 
number of variations in how development occurs. This variation provides the theoretical 
underpinnings for the concept of relative plasticity - the idea that the embedded person-
environment relations that characterize development provide the context for individual 
development to change over time in accordance with an individuals’ relations with their 
environments (Lerner & Overton, 2008; Overton, 2013). It is this recursive 
developmental process that provides the basis for conceptualizing how people form and 
refine their implicit beliefs and theories about themselves and the world. This process 
will be further explored in the subsequent section on self-organizational processes and 
phenomenology. 
Phenomenology and recursive self-organizational processes 
As discussed, the developmental relations amongst the multiple embedded 
contexts within a young person’s developmental system are not only observable, but 
phenomenological as well. Young people not only experience and influence their 
environments but appraise and make meaning out of their interactions with those 
environments and people in their developmental systems (Swanson, Spencer, & Petersen, 
1998; Spencer, Dupree, & Hartmann, 1997; Chavous et al., 2003). This meaning making 
process facilitates a young person’s conception of self, motivating particular actions and 





Harpalani, 2003; Steinberg, 2004). It is for these reasons that relationships not only 
provide direct tangible support, but may promote positive development through 
influencing beliefs about oneself and the world.  
Schools and other out of school learning settings are one of the primary 
developmental contexts for young people. Thus, the messages that young people receive 
or perceive about themselves within those educational settings are critical contexts for 
young people’s emerging perceptions of themselves, both as people and as learners 
(Haynes & Comer, 1993; Yeager & Walton, 2011). This is of particular concern for 
youth “considered diverse as a function of characteristics such as race, gender, ethnicity, 
socioeconomic status, immigration status, faith community, skin color, and nativity” 
(Spencer, 2006, p. 830; Spencer, Dupree, & Hartmann, 1997), who may be experiencing 
discrimination and oppression based on social group membership. Studies show, for 
instance, that perceived teacher expectations are a key contributor for African-American 
high school students’ academic identities (Howard, 2003), and that youth who experience 
perceived discrimination on the basis of race have lower overall well-being (Seaton, 
Upton, Sellers, Neblett, & Powell Hammond, 2011). For young people from marginalized 
groups, schools have the capacity to reinforce oppressive social systems, or disrupt those 
messages and provide a corrective and healing experience (Chavous et al., 2003; 
Okonofua, Walton, & Eberhart, 2016).  
People are attuned to the messages that society and interpersonal experiences 
transmit about them. This is particularly true in regards to race. Studies dating back 





attributes to members of certain racial groups (Clark & Clark, 1947; Andrews & 
Gutwein, 2017) and that over time those messages are internalized so that it becomes 
hard to see oneself as different from the general societal stereotype of group membership 
(Howard, 2003; Spencer, 2006). These messages are perpetuated throughout our school 
system as well, from the buildings that students walk into, to the ways they are resourced 
(ACLU, 2019), to the curricular expectations (Noguera, 2017). When encounters with 
school adults send a message of low academic expectation and negative beliefs about a 
young person, such as them being violent, of being less able or less intelligent, those 
messages inform people’s beliefs about themselves (Noguera, 2003; Hardy, 2007; 
Andrews & Gutwein, 2017; Spencer, Dupree, & Hartmann, 1997).  
School discipline structures and practices provide one example of the ways in 
which the messages that young people receive from school predict longer term academic 
outcomes. One study, for instance, demonstrates that by middle school, students 
recognize and internalize racial bias in both societal policing as well as school discipline 
(Yeager et al., 2017), which contributes to a loss of trust in the institution of school 
(Tyler, Goff, & MacCoun, 2015; Fagan & Tyler, 2005, Gregory & Weinstein, 2008). 
Because of the recursive nature of development those interactions build over time. For 
instance, a loss of trust may lead to increased levels of defiance, which invites further 
disciplinary action (see Anyon et al., 2016, 2018a; Wadhwa & Knight, 2014). Studies 
show that students who perceive racial bias in school discipline practices are more likely 
to display low levels of engagement, and a lower likelihood of enrolling in college 





However, while negative experiences can exacerbate negative self-concept and 
lead to increased defiance and academic disengagement, positive school-based 
interactions can provide a counter-narrative to negative messaging and create pathways 
for more positive self beliefs. Some studies show that even small messages may have the 
potential for disrupting the formation of negative self concept and allow for alternative 
belief patterns. For instance, the studies on perceived racial bias leading to a loss of 
school trust mentioned above show that when teachers communicated positive regard, 
even in written feedback at a single point in time on a writing assignment, that cycle can 
be interrupted (Gregory & Weinstein, 2008; Yeager et al., 2017). Students in a treatment 
condition who received “warm feedback” from teachers across those studies reported 
feeling more trusting in their teachers, more engaged academically (Yeager et al., 2014, 
17; Gregory & Weinstein, 2008), and students were more likely to apply to college 
several years later (Yeager et al., 2017).  
Other studies also show that when students trust and feel respected and cared for 
by teachers they have lower levels of behavioral defiance (Ripski & Gregory, 2009). As 
behavioral management is a key predictor of teacher stress and burnout and as positive 
relationships with students increase teacher well being (Spilt, Koomen, & Thijs, 2011), 
interventions that target student-teacher relationships may both reduce misbehavior, 
creating increased well being for teachers, and in that way contribute to a positive 
feedback loop where each effect strengthens the other (Gregory et al., 2016). While 
experimental studies have shown the ability to augment those recursive developmental 





have with their teachers also inform their beliefs about themselves and behavior. In a 
large study of teachers with low suspension rates in a high suspension rate district, they 
noted positive relationships and increased connectedness to students’ families as key 
strategies in supporting students’ academic persistence, and reducing racial disparities in 
exclusionary discipline outcomes (Anyon et al., 2018b) 
These studies follow a significant body of research illustrating the dynamic and 
mutually influential relationship between contextual experiences, psychological 
processes, and behavior. Notions of procedural justice, for instance, posit that when 
people feel they are being treated unfairly by authority, when they don’t feel “heard” in 
the process, they are likely to lose trust in the institution, disengage, and act out (Tyler et 
al., 2015; Yeager et al., 2017). In a recent article, Bell (2016) extends this idea further, 
arguing that particularly among the Black community, these experiences of mistreatment 
and oppression are stored in a communal consciousness where they are mutually 
reinforcing, leading to an estrangement from the American citizenry at large. She argues 
that this experience of otherness is institutionalized through social policies and behaviors, 
facilitating a collective experience made increasingly solid through repetition (Bell, 
2016). 
In short, young people’s self concept is formed by how they make meaning out of 
their interactions and life experience, and those processes influence their behavior in a 
cyclical process of experience, meaning making, and action (Spencer, 2006). Those 
implicit beliefs develop over time as a function of a young person’s relations with and 





can inform negative self-beliefs, positive messaging and supportive relationships can 
provide a counter-narrative and promote positive theories about oneself and one’s 
environment. In this way, young people are not simply passive recipients of contextual 
messaging and experiences, but actively create their lived realities. When schools create a 
context for young people to have increased choice, power, and agency over their 
environments, they are able to practice and build more positive feelings about themselves 
and their school environments. 
Positive Youth Development 
Positive Youth Development (PYD) is an extension of RDS, and represents a 
positive, strengths-based model of youth development that emphasizes the belief that all 
young people have potential, and can succeed and thrive, given appropriate and timely 
developmental supports (Lewin; Benson, Scales, Hamilton, & Sesma 2006). PYD 
differentiates itself from RDS in that it is both a framework for developmental process, a 
philosophy, and is applied programmatically (Hamilton, 1999). In applications of PYD, 
interventions and applied practices must be rooted in the “ecology of everyday life” 
(Lerner & Overton, 2008 p. 248). When a young person is struggling, therefore, a PYD 
perspective asserts that rather than locating a problem within a young person, or a 
particular context, PYD locates the problem within individual ↔ context relationship and 
focuses on actively creating adaptive alignment through programmatic and systemic 
intervention as a route towards more positive outcomes (Lewis, 1990; Lerner et al., 2005; 
Theokas, Almerigi, Lerner, & Dowling, 2005). 





appropriate, timely, and sufficient developmental resources and support, but are also 
vulnerable to adverse environmental conditions and experiences (Benson, Scales, 
Hamilton, & Sesma, 2006; Lerner, Lerner, Almerigi, & Theokas, 2005). As a result, PYD 
programs and interventions emphasize seeking alignment and congruence between a 
person and their context. Recognizing the plasticity that characterizes development and as 
a result, the capacity for personal and system change, PYD programs emphasize skill and 
competence building in the context of positive, supportive relationships (Lerner, Lerner, 
Urban, & Zaff, 2016; Taylor et al., 2017). Seen through this lens, creating engaging and 
successful learning experiences involves aligning a young person’s strengths and needs, 
and the assets or resources in their educational environments (Darling-Hammond et al., 
2019). A key manifestation of these reciprocal processes is the ways in which relational 
supports influence young people’s beliefs about themselves and their environments (see 
Lewin-Bizan, Bowers, & Lerner, 2010), such as those included within the concept of 
academic mindset.  
Relationships with supportive adults 
Relationships are at the core of translating developmental theory to educational 
settings. As Pianta and colleagues state, “enduring patterns of interaction between 
children and adults (i.e., relationships) are the primary conduit through which the child 
gains access to developmental resources...Relationships with adults are like the keystone 
of development” (Pianta, Hamre, & Stuhlman, 2003, p. 204). One way to think of 
relationships within a PYD framework is as the bridges, or social mediators, between a 





process” (Bronfenbrenner & Morris, 2006). That is, young people don’t directly engage 
with the context, but with the people that make up that context, with family members 
rather than with “family”, with teachers, classmates, and counselors, rather than with 
“school”, with peers, neighbors, and shopkeepers, rather than with “neighborhoods.” As 
discussed previously, those relationships thus have significant implications for biological 
development as well as how young people internalize and make meaning out of their 
experiences. Warm, attuned, and consistent relationships with caregivers early in life can 
support healthy and rich neural development (Center on the Developing Child, 2016). In 
schools, warm, supportive, and culturally responsive relationships with teachers and other 
school adults are related to a range of improved developmental processes and learning 
outcomes (Pianta, Hamre, & Stuhlman, 2003; Roorda, Koomen, Spilt, & Oort, 2011; 
Darling-Hammond et al., 2019; Lewin-Bizan et al., 2010).  
 Research broadly demonstrates time and again that supportive student-adult 
relationships lead to more positive affective educational experiences for young people 
(Hamre, Pianta, & Allen, 2012), and that this more positive affective experience leads to 
increased levels of engagement (Reyes, Brackett, Rivers, White, & Salovey, 2012), more 
positive school climates (Cohen, McCabe, Micheli, & Pickeral., 2009), improved 
behavior (Gregory et al., 2016), and higher levels of academic achievement (Roorda et 
al., 2011). Studies additionally show that positive relationships with adults may support 
educational persistence for students at risk of leaving school (Center for Promise, 2014), 
and are a key factor for young people who have left and chosen to return to school 





teacher-student relationships, school related behaviors, and learning outcomes are the 
messages and beliefs that young people receive and have about themselves (Yu, Johnson, 
Deutsch, & Varga, 2016; Yeager & Walton, 2011).  
Relationships with peers 
While student-adult relationships have important influences on a young person’s 
self concept, focusing exclusively on adult relationships may serve to minimize the role 
of other relationships in influencing a young person’s learning and development. For 
middle and high school aged adolescents in particular, peers play an increasingly 
important role, as young people define themselves as independent from their family 
members (Dahl, 2004; Steinberg, 2004). During adolescence, peer relationships, 
friendships, and social group membership provide important social support as well as 
serving as reflections of oneself. Those supports are extensive but include a sense of 
belonging, shared norms, opportunities for self reflection, the building of skill and 
competence, information, companionship, and pursuit of agreed upon goals (Wentzel, 
Donlan, & Morrison, 2012; Wentzel & Watkins, 2002; Wentzel, 2017). In a school 
context, this perspective suggests that “students will engage in the pursuit of positive 
social and academic goals, in part, when their peers communicate positive expectations 
and standards for achieving such goals; provide direct assistance and help in achieving 
them; and create a climate of emotional support (including protection from physical 
threats and harm) that facilitates positive engagement in valued classroom activities” 
(Wentzel, 2017, p. 590).  





For instance, social status, peer acceptance, and having friends has been positively 
associated with both grades and standardized test scores (Wentzel, 2017). Two potential 
mechanisms driving the associations between positive peer relationships and academic 
performance are first, that peer social interaction supports increasingly complex 
cognitive, social, and emotional development through engaging youth in conflict 
resolution, negotiation, empathy, and perspective taking (Piaget, 1965; Wentzel, 2017); 
and second, that peer interactions and relationships provide an important context for 
identity development (Nakkula & Toshalis, 2006; Dahl, 2004; Wentzel, 2017).  
There is a wealth of empirical support for the assertion that higher feelings of 
relatedness to peers in school predicts increased behavioral engagement and academic 
achievement for young people (Mikami, Ruzek, Hafen, Gregory, & Allen, 2017; Song, 
Bong, Lee, & Kim, 2015). Peers attain greater importance during adolescence, as young 
people become more independent and attuned to social messaging (Steinberg, 2014). 
However, despite the increased need for peer relationships during adolescence, high 
school students usually have fewer opportunities to interact with peers within formal 
learning environments. While collaborative play and group-based instruction is a 
mainstay of elementary aged classrooms, during middle high school students are asked to 
work more independently and there are fewer opportunities to facilitate academic 
engagement through peer support (Tyack, 1974; Darling-Hammond, Ross, & Milliken, 
2006). The implications of this are that youth who might have experiences with academic 
success and rich webs of relationships may thrive in a more independent environment, 





could feel increasingly pushed out of their educations. High school is a critical 
developmental window, a final opportunity for public systems to create contexts for the 
building of positive relationships and academic skill building before choosing their own 
post-secondary futures. Understanding the ways in which relationships and experiences 
of empowerment (i.e., agency) contribute to the self beliefs that allow for a successful 
post-secondary transition is thus an urgent goal of educational practice. 
One ray of hope is that research has shown that teachers can facilitate that type of 
relational culture within those classrooms. Further, when that happens, those positive 
social influences and related behaviors are mutually reinforcing. When friendships 
emphasize academic achievement, that supports more engaged school related behaviors, 
which in turn reinforce that social value (Mikami et al., 2017). As peer relatedness has 
been shown to be an important predictor of school engagement, and as teachers and other 
school adults can influence context-specific relatedness (e.g., within a classroom, within 
a school; Mikami, 2017; Deci, Koestner, & Ryan, 2001), supporting positive peer 
networks and relationship is a potential area for intervening to support students’ academic 
self concept and school engagement (Mikami et al., 2017).  
 Agency and youth voice 
Agency refers to a young person’s sense and expression of power over their 
environments and within their own lives (Geldhof & Little, 2011). While all young 
people have inherent experiences, environmental conditions can either constrain or 
support the expression of that agency. As a result, agency refers both to a young person’s 





(Little, Snyder, Wehmeyer, 2006). Expressions of agency are thus typically defined in 
terms of a young person’s goal directed behavior towards goals of their own choosing, 
but the realization of that agency depends on the opportunities, resources, and constraints 
present in a young person’s environment (Little, Snyder, Wehmeyer, 2006). Agency 
within educational contexts can be understood as the level of voice or power that students 
have in being able to inform and participate in decision making, direct and organize their 
own learning, and influence their in and out of school experiences (Fielding, 2001; Mitra 
& Gross, 2009).  
As a society, our expectation and hope is that students graduate from high school 
with an understanding of their own interests and strengths, opportunities to explore and 
pursue a range of possible careers, and the skills to realize those pursuits. The cultivation 
of young people’s agency is thus an implicit goal of education, though it is rarely 
assessed as a measure of success (Toshalis & Nakkula, 2012). Adolescence in particular 
is a developmental period of rapid brain development in which young people are forming 
a concept of self, trying on different identities, and testing their influence over their 
environments in an effort to form an independent self (Steinberg, 2008). In other words, 
adolescents are continuously trying out self-determination processes, seeking to exert 
control and pursuing higher levels of relatedness. That provides the theoretical rationale 
for schools and classrooms to employ student centered practices such as joint problem 
solving, peer collaborations, inquiry based learning and equitable power sharing 
structures, in order to support increased engagement and self-regulation processes 





Self-determination theory posits that students will be more motivated when they 
feel a sense of competence (e.g., they are likely to succeed at a given task), a sense of 
autonomy (e.g., control over their environments), and when they feel a sense of 
relatedness (meaningfully connected to their learning communities; Deci & Ryan, 2000). 
Offering choice allows for young people both to fulfill those needs which in turn 
promotes increased engagement. Motivation is thus malleable and influenced by dynamic 
person-context relationships (Appleton, Christenson, & Furlong, 2008). Research has 
shown that students have increased levels of academic persistence and resilience in the 
face of challenges when their work aligns with internally held goals (Ryan & Deci, 2000; 
Eccles & Wigfield, 2002; Wigfield et al., 2015). In short, students choose to invest more 
psychological energy and effort in tasks which they think they will be successful and 
which are meaningful to them. A recent study, for instance showed that students with a 
stronger purpose for learning have increased grades and higher levels of academic 
persistence (Yeager et al., 2014). 
When school environments provide empowering contexts for young people to 
meaningfully influence their learning experiences, where they receive supportive 
messaging from peers and adults, and when they are able to form positive self-beliefs 
about their own ability to succeed, grapple with issues and problems that affect their 
lives, and be meaningfully included in interpersonal and organizational processes, they 
are more likely to be motivated and engaged in their own learning (Toshalis & Nakkula, 
2012; Mitra & Gross, 2009). For students who have previous experiences of 





corrective experiences, thereby supporting increased motivation and engagement (Mitra, 
2008; Wadhwa & Knight, 2015). Indeed, higher levels of perceived student voice has 
been related to increased feelings of competence or self-efficacy, a greater sense of 
belonging and feeling valued, and increased academic achievement (Mitra, 2004; 
Wentzel & Wigfield, 1998; Yeager et al., 2014). Recent studies describe how inquiry-
based approaches to teaching and learning, such as those being implemented in networks 
of Deeper Learning schools, or implementing the BARR model, serving predominantly 
students of color from low income backgrounds result in improved learning outcomes for 
students from all backgrounds (Hernandez et al., 2019; Bos, Dhillon, & Borman, 2019). 
Despite the growth of whole child educational approaches, the intentional 
cultivation of educational practices that support students’ agentic decision making is an 
exception, rather than the norm (Tyack, 1974; Cohen-Vogel, 2003; Darling-Hammond, 
2015). In recent years, however, a movement towards smaller learning communities, 
project based, and personalized learning, has prompted a shift towards learning 
environments and pedagogical approaches organized expanding opportunities for 
authentic student inquiry and increased student voice (Darling-Hammond, 2019; Mehta 
& Fine, 2017, 2019). As pedagogical approaches and school design increasingly 
prioritize student voice and student-centered learning approaches, it is useful to 
understand the ways in higher levels of agency and student voice may contribute to the 
formation of academic mindsets. This study aims to fill in some of those gaps through 
investigating the ways that perceptions of agency may operate in conjunction with 





Summary. In short, developmental theory explains that people form their self 
concepts based on the messages they receive about themselves, their environments, and 
their relations to those environments. Two of the key sources of those messages are the 
relationships that young people have with adults and their peers, as well as their 
experiences with expressing agency and power over their environments. Within schools, 
positive and supportive relationships with both adults and peers have been related to 
more positive self belief processes, particularly those included within academic mindset. 
Additionally, when young people, particularly adolescents, feel supported in expressions 
of agency, when they feel as if their voice matters and they have power and control 
within those educational environments, they also are able to form and refine more 
positive self-concepts. The next section describes the ways that educational practice is 
shifting towards a whole child approach to teaching and learning that is organized around 
facilitating more positive relationships and increased levels of student voice in the 
interest of augmenting young people’s educational experiences, and supporting more 
positive academic mindsets.  
Academic Mindset within Educational Practice 
In many ways this developmental science affirms what teachers, parents, and 
youth serving professionals have long recognized. Academic learning is deeply 
intertwined with young people’s social, emotional, and psychological processes, with 
their out of school experiences, and with how their educational spaces affirm or deny 
their identity development (Aspen Institute, 2019). In order to understand and support a 





their experience (Darling-Hammond et al., 2019). In response, educators and educational 
systems have begun incorporating practices that move closer towards a whole child 
approach to education (Darling-Hammond & Cook-Harvey, 2018; Pittman, Irby, & 
Ferber, 2001). Deeper learning is one term referring to a range of desired student 
outcomes that move beyond the basic skills instruction and passive learning that has 
historically characterized American schooling (see table 1). 
 For this study, I use deeper learning for two reasons. First, consistency is 
important. Deeper learning is a term that has been increasingly incorporated by schools, 
organizations, and researchers (Mehta & Fine, 2019; Noguera, 2017). It is meant not only 
to describe the pedagogical practices of schools in Deeper Learning networks, but a more 
holistic vision for teaching and learning for all schools (Mehta & Fine, 2017, 2019; 
Noguera, 2017; Hernandez et al., 2019). Second, academic mindset has been formally 
included as an outcome of deeper learning approaches. Clarifying the concept of 
academic mindset and understanding the ways relationships may influence academic 
mindset allows for increased congruence, and a broader adoption of a whole child 
educational paradigm.   
Contextualizing deeper learning within educational history 
The ambitions of deeper learning are not new. In many ways they are a modern 
manifestation of what education reformers like John Dewey, Paolo Freire, and others 
were arguing decades ago; that students should be active participants in their own 
learning, that academic achievement necessarily includes supporting students social and 





citizenry, schools should be concerned with developing skills like critical thinking, 
collaboration, and reflection in their teaching (Dewey, 1933; Freire, 1996). Despite this 
historical legacy of the principles of deeper learning, that type of teaching and learning 
has never been implemented at scale, and has been actualized in a minority of American 
schools, serving predominantly white, upper class student populations (Noguera, 2015). 
Rather, the history of schooling in America has been characterized by different 
opportunities for different student populations, and a primary focus on the superficial 
literacy skills that allowed for seamless induction into the workforce.  
In the 20th Century, rapid industrialization across sectors meant that there was 
increasing demand for factory workers who needed little academic preparation beyond 
basic literacy skills, but required socialization skills (e.g., punctuality, ability to follow 
routines, unquestioning of order) prized by the economy of the time. As a result, schools 
were tasked with teaching rudimentary skills such as reading, writing, and arithmetic, as 
well as cultivating a sense of dutiful citizenship and social order (Oakes & Lipton, 2012). 
The majority of students (e.g., girls, immigrant communities, young people of color) 
were not expected, or allowed for that matter, to pursue jobs with higher intellectual 
demand such as business, medicine, or law, and so there was little need for schools to 
prepare students who were not wealthy and white with the higher order thinking skills 
necessary for those professions (Darling-Hammond, 2015; Oakes & Lipton, 2012; Tyack, 
1974). At the same time, a large immigrant population coupled with the growth of 
intellectual testing provided the foundation for tracking students to professions based on 





The predominant “grammar” of American schooling has thus been focused on a 
passive model of students as recipients of teacher delivered knowledge, and the 
stratification of both students and resources based on expected societal position (Darling-
Hammond, 2015; Tyack, 1974). Many of the core organizational structures of schools, 
and our collective assumptions around how teaching and learning should be enacted in 
schools, are rooted in the practices and philosophies of that industrial era economy of the 
early 1900s. These “organizational efficiencies” — such as age graded classrooms, 
teacher-centered pedagogy, a common curriculum, desks arranged in lines, discrete 
subject area classes - are now often taken for granted, but represent a factory model of 
education meant to track an increasingly diverse public school population for particular 
roles in the industrializing professional economy (Tyack, 1974; Oakes & Lipton, 2012).  
Those patterns of schooling have persisted (Darling-Hammond, 2015). National 
surveys on student engagement and school experiences show that in the vast majority of 
schools across the country, teacher talk dominates (Santelises & Dabrowski, 2015), the 
majority of tasks are low level, students typically sit passively at their desks for discrete 
periods of time absorbing information either from a lecture or from a predefined text 
(Yazzie-Mintz, 2010), and rarely are able to shape either what they are learning, or how 
they are learning it. Studies consistently show that students feel both unengaged by the 
majority of their education (Bridgeland, Dilulio, & Morison, 2006; Yazzie-Mintz, 2010), 
as well as powerless to change it (Yazzie-Mintz, 2010). This level of apathy for their own 
learning among high school students is due to a range of factors including predominant 





gap between the majority of academic tasks and real-world applications of that learning 
(Mehta & Fine, 2019; Berger, 2015).  
A whole child, whole school, approach to education 
There is also, however, a long history of scholars and educators arguing that 
supporting young people’s development requires understanding, responding, and caring 
for all of a young person’s needs.  The Comer School Development Program (CSDP), for 
instance, began in New Haven in the 1960s to understand how growing up in poverty 
might be influencing students’ learning and school performance. The theory of change 
was this: “A positive school culture and resultant meaningful interactions will promote 
overall student development and improved instruction, behavior, and academic learning” 
(Comer & Emmons, 2006, p. 356). That model found, unsurprisingly, that what occurs in 
a students’ home environment has profound influences for their ability to learn, but that 
creating developmentally responsive and relationally rich school environments can 
ameliorate some of the effects of economic deprivation on learning (Darling-Hammond, 
Cook-Harvey, Flook, Gardner & Melnick, 2018), in addition to enhancing students’ self-
concept (Haynes & Comer, 1993).  
The CSDP, like others, seeded a movement that would not begin to scale for 
years. At the time that the Comer School Development Program started, James Coleman 
had just published the Coleman Report, detailing huge gaps in resources, academic 
offerings, and achievement along racial, socioeconomic, and geographic lines (Coleman 
et al., 1966). It would be almost 20 years until the publishing of A Nation at Risk (1983). 





The findings popularized the term the “achievement gap,” and set the context for the high 
stakes testing accountability and return to literacy and numeracy instruction that would 
drive education reform for the next few decades (National Commission on Excellence in 
Education, 1983; Ravitch, 2016). Later scholars would importantly note that the concept 
of an “achievement” gap placed the blame on lower income students and their schools 
from marginalized backgrounds for not achieving at the same level as their more 
privileged peers. Instead of an “achievement gap”, scholars argued, this was an 
“opportunity gap” (Darling-Hammond, 2015).  
In parallel, scholars interested in the influences of affective factors on learning 
and development continued to study the relations between aspects of education such as 
relationships on learning outcomes. In 1994, nearly three decades from the start of the 
CSDP program, the Collaborative for Academic, Social, and Emotional Learning 
(CASEL) was founded. However, that body of work remained on the margins of 
education reform. Even as an increasing body of knowledge suggested that warm, caring 
relationships, and student-centered learning practices were critical for facilitating positive 
learning outcomes, schools were increasingly tasked with enforcing compliance, and a 
top down model skill and drill instruction in the interest of maintaining order and 
increasing standardized test scores (Ravitch, 2016).  
The rise of deeper learning 
Against this historical and current landscape, over the past decade there has been 
growing interest in employing a more integrated model of education. This interest is 





happens. The science of learning and development emphasizes that academic learning is 
fundamentally interrelated with both intrapersonal, and interpersonal developmental 
processes (Cantor et al., 2019; Osher et al., 2019). The other two reasons for the rise in 
the interest of deeper learning practices are the potential for deeper learning approaches 
to improve educational equity through scaling promising teaching and learning strategies 
for all young people (Mehta & Fine, 2019; Noguera, 2017).  
This interest in scaling deeper learning for all youth is further compounded 
through an understanding of the systemic inequalities that have differentially defined the 
educational experiences and outcomes for different populations of young people across 
the country, particularly students of color, those from low-income backgrounds, and 
those with disabilities (Noguera, 2017, 2015; Osher et al., 2019; Noguera, Darling-
Hammond, & Hernandez, 2015). These populations of young people on average 
experience greater levels of both in and out of school adversity, the fewest educational 
resources, and stand to benefit the most from the types of learning advanced by deeper 
learning approaches and practices (Hernandez et al., 2019; Noguera, 2017). One way that 
schools are engaged in supporting improved learning outcomes and experiences, is 
through improving young people’s beliefs about themselves and their learning 
environments. The following section details the research to date on academic mindset. 
Research on Academic Mindset 
In a general sense, mindsets are the attitudes and beliefs that a person holds about 
oneself, the world, and oneself in relation to the world (Dweck, 2006; Yeager & Walton, 





formed through dynamic psychological processes of experience, interpretation, and 
behavior, which build over time to shape a person’s mindsets and schemas. The idea 
behind mindset research is simple. Developmental theory stipulates that young people 
grow up at the center of a complex system of embedded relationships. As they move 
through their life, they have a range of different experiences. With each experience, 
people form interpretations. Why did that happen? Was it something about me? About the 
other person? About the way the world works? Can I control that situation in the future? 
Those interpretations serve as the basis for future behavior and how a person approaches 
similar situations or applies those interpretations to novel situations. Over time, these 
experiences build upon one another, leading to a cyclical process of experience, 
interpretation, and behavior that coalesce to form a person’s beliefs about themselves and 
the world (Dweck, Walton, & Cohen, 2014; Yeager & Walton, 2011).  
The concept of academic mindset consists of four independent attitudes and 
beliefs about self and one’s learning environment that motivate positive academic 
behaviors and result in positive academic outcomes. These beliefs are framed from a 
young person’s perspective in an effort to better understand how they are actualized 
within a young person’s mindset. They are:  
1. “I belong in this academic community (belonging);  
2. my ability and competence grow with my effort (growth mindset); 
3. I can succeed at this (self-efficacy);  
4. this work has value for me (meaningful work)” (Farrington et al., 2012, p. 





Each of these individual beliefs has a rich literature connecting that belief to the academic 
behaviors and skills that promote increased engagement and achievement. In that way, 
these mindsets can be considered the pre-conditions that allow for young people to invest 
time and energy, be motivated and engaged, and employ a range of behaviors in pursuing 
their learning goals.  
 Over the past two decades there has been a host of literature on the ways that 
mindsets influence motivational processes and outcomes (Dweck, 2006; Dweck, Walton, 
& Cohen, 2014; Yeager, Walton, & Cohen, 2013; Yeager, Johnson, Spitzer, 
Trzesniewski, Powers, & Dweck, 2014). Within education, mindset research has focused 
on the ways and extent to which students’ beliefs about themselves and their learning 
settings promote productive academic behaviors, influence students’ ability to apply a 
range of skills to challenging situations, and lead to positive academic outcomes (Dweck, 
Walton, & Cohen, 2011; Farrington et al., 2012). Recognizing that education reforms 
focused on curriculum and pedagogy (e.g., what is taught, how it is taught) to academic 
outcomes rarely see desired improvement (Paunesku, Walton, Romer, Smith, Yeager, & 
Dweck, 2015), mindset research and intervention focuses on students’ internal meaning 
making as a key lever of supporting motivational processes that facilitate positive 
academic behaviors, which in turn would lead to improved engagement and academic 
outcomes (Farrington et al., 2012; Paunesku et al., 2015; Yeager et al., 2013).  
Within educational research the term mindset has been used to refer to a range of 
personal attitudes and self beliefs that are related to greater levels of academic 





graders is a better predictor of grades, attendance, high school selection, and study related 
behaviors than IQ; Mischel, in a follow up to his seminal “marshmallow test” study on 
self regulation shows that 4-year-olds who waited longer to eat their marshmallows had 
higher SAT scores years later (Mischel, Shoda, & Rodriguez, 1989); and having 
purposeful work goals (i.e., goals for one’s work that extend beyond the self) has been 
shown to predict life satisfaction (Wigfield et al., 2015), a greater sense of meaning and 
persistence on boring academic tasks such as homework (Yeager & Bundick, 2009), and 
improved grades in math and science (Yeager et al., 2014). In a 2011 review, Dweck and 
colleagues conclude that based on this body of research, educational interventions that 
target students’ psycho-social processes have transformative potential for improving 
students’ academic experiences and performance (Dweck, Walton, & Cohen, 2011; 
Yeager & Walton, 2011).  
Belonging 
The experience of belonging, of feeling valued and included within a given 
community, is a fundamental human need (Maszlow, 1943; Ryan & Deci, 2000, 2001; 
Eccles & Wigfield, 2002). As described previously, learning is a social endeavor. It is 
thus the responsibility of schools and teachers to foster healthy interpersonal 
communities where students can collectively engage in their learning (Osterman, 2000). 
Farrington and colleagues at CCSR define belonging as “a sense that one has a rightful 
place in a given academic setting and can claim full membership in a classroom 
community” (Farrington et al., 2012, p. 10). That experience of belonging, of being 





engagement processes, prosocial behavior, and achievement. Some of the reasons for 
those relationships are obvious. A feeling of belonging is a necessary internal resource, a 
precondition to participating in that learning community.  
When students feel as if they do not belong, when they experience social 
exclusion, isolation, or perceive their environment as unresponsive to their lives, they are 
more likely to experience depressive symptoms, (Resnick et al., 1997; Hall-Lande, 
Eisenberg, Christenson, & Neumark-Sztainer, 2007), display defiant behaviors 
(McFarland, 2001), and disengage from their learning (Schulz & Rubel, 2011). Teachers 
echo the importance of belonging as a critical internal resource for young people’s 
academic investment and achievement. In one recent survey, 97% of teachers surveyed 
responded that students needed to feel as if they belonged in order to be successful 
(Education Week Research Center, 2017), but that they perceived students with 
disabilities, English learners, and youth of color as having greater barriers to experiencing 
a sense of belonging. 
There are a host of relational structures and practices that affect how welcomed, 
safe, and affirmed a young person feels in their educational environments (Eccles & 
Roeser, 2009). These range from the minutiae of expressing care during daily teacher-
student interactions (Yu, Johnson, Deutsch, & Varga, 2016, involving students in school 
decision making and conflict resolution processes (Knight & Wadhwa, 2015), being 
attuned to student experiences of exclusion or victimization, to teacher-student racial 
ethnic match (Rasheed, Brown, Doyle, & Jennings, 2019), and more enduring community 





analysis on factors contributing to school belonging found that perceptions of teacher 
care and support, along with positive self-concept were the strongest predictors of 
belonging across studies (Allen, Kern, Vella-Brodrick, Hattie, & Waters, 2018), lending 
further support to the question of how positive relationships may influence academic 
mindset.  
These approaches are all oriented around students being known well and having 
agency over their environments. Creating small, more personalized learning settings 
allows for building community norms, facilitating stronger interpersonal relationships, 
and creating a sense of psychological safety, which allows for learning to occur (Darling-
Hammond et al., 2006; Battistich et al., 1997; Hernandez et al., 2019). Facilitating these 
smaller environments may involve practices such as advisory systems (Pufall Jones et al., 
2020), looping with the same teachers over multiple years, and creating intentional 
mentorship structures, which have been found to support students’ attachment towards 
school (Darling-Hammond, Ross, & Milliken, 2006; Hernandez et al., 2019). In addition 
to relational factors, culturally relevant pedagogical practices can also support young 
people’s sense of belonging. For instance, honoring and centering young people’s 
multiple literacies can help youth from diverse backgrounds feel safe and comfortable 
(Emdin, 2011). 
Fostering a sense of belonging contributes to successful academic behaviors and 
performance through satisfying young people’s needs for relatedness and autonomy as 
well as through supporting intrinsic motivational processes (Goodenow, 1993; Faircloth 





belong, they demonstrate increased resilience in the face of academic challenges (Yeager 
& Dweck, 2012). One proposed reason for this increased demonstration of resilience is 
that when students feel as if they belong, they interpret academic challenges as specific to 
that task rather than as due to characteristics about themselves or general feelings of not 
belonging in the larger school environment, resulting in them being more likely to put 
forth sustained effort (Walton & Cohen, 2007; Farrington, 2013). Alternatively, when 
students do not feel as if they belong, they are more likely to attribute their academic 
challenges to a general sense that they are unable to be successful within that learning 
environment, leading to increased levels of disengagement (Walton & Cohen, 2007). One 
implication is that a sense of belonging also allows for more specific academic related 
beliefs such as seeing oneself as competent, agentic, and able to improve one's 
performance through increased effort (Dweck, Walton, & Cohen, 2011; Farrington et al., 
2012). 
Some groups of young people are more at risk of experiences of isolation or 
exclusion than others. Young people from marginalized populations, for instance, face 
significant barriers to feeling welcomed, valued, and heard within schools or other 
formalized learning environments, and are more likely to have experienced exclusion, 
either directly or indirectly, from those institutions (Faircloth & Hamm, 2003; Anyon et 
al., 2018). Interventions to improve sense of belonging particularly amongst students 
from marginalized populations is thus a critical lever for increasing educational equity. 
Studies suggest that intervening on young people’s sense of belonging can support 





people historically disenfranchised groups. Walton and Cohen (2007, 2011), for instance, 
sought to see whether intervening on “belonging uncertainty” through depersonalizing 
interpretations of difficulties in the transition to college would improve persistence and 
performance. The researchers had students in the treatment group receive an intervention 
describing the ways in which all students have difficulties during the transition to college 
and that these decrease over time, whereas the control group just received information 
about college. The goal was to see whether those in the treatment group would be less 
likely to attribute transition challenges to themselves, but rather as a normal process, and 
whether that interpretation would lead to changes in academic performance. Students in 
the treatment group had higher GPAs (0.27-point difference) a year later. Black students 
in the treatment condition had improved GPA from sophomore to senior year, and the 
intervention halved the performance gap between white and black students. While the 
intervention is limited in that it is with college students who are already high performers 
rather than high schoolers, and is specific to the context where it was conducted, 
interventions like these suggest that creating a sense of belonging may have unique 
benefits for students who have experienced academic exclusion (Walton & Cohen, 2011; 
Faircloth & Hamm, 2003).  
Growth mindset  
A growth mindset refers to the beliefs that people hold about the nature of 
intelligence. A fixed mindset thus refers to the idea that intelligence is static (fixed) and 
cannot be changed. A growth mindset, on the other hand, is an alternative belief that 





research grows out of motivational theories and research (Dweck, 2017). Attribution 
theory stipulates that the interpretations or attributions that a person uses to explain a 
particular failure largely shapes how they respond to that failure (Weiner & Kukla, 1970). 
It follows then that the degree to which a young person holds one of these divergent 
beliefs about intelligence contributes to the ways in which they react to intellectual 
adversity. For instance, if a young person believes that she failed a math test because she 
is not smart, or not good at math, she is unlikely to continue to invest lots of time and 
effort because nothing will change her lack of mathematical ability. However, if she 
believes that she did not do well on the test because she did not study hard enough, or just 
needs more time to grasp the concepts, she is more likely to invest more energy in an 
effort to improve her performance (Dweck, 1975; Dweck, 2017).  
 The interest in growth mindset has grown rapidly across educational and 
professional sectors for two related reasons. The first of these is that mindsets are 
malleable; growth mindset interventions have been shown to be fairly effective at 
adjusting people’s intelligence related beliefs. In a 2011 review of psychosocial 
interventions, each study that measured the targeted belief before and after treatment 
showed changes in that mindset following the interventions (Yeager & Walton, 2011). 
For instance, in one study 7th grade math students in a treatment condition participated in 
weekly workshops over 8 weeks learning about how the brain is a muscle, and how it 
changes in response to effort, in addition to learning math study skills. The control group 
learned only the study skills without the interventions on brain plasticity.  In follow up 





beliefs about intelligence, but had reversed their downward trajectory of grades, due to an 
interaction effect between changes in beliefs about intelligence on grades. Teachers also 
noted that those students demonstrated increased effort and motivation in the classroom 
(Blackwell, Trześniewski, & Dweck, 2007). Multiple other studies have found similarly 
compelling results (for more extensive reviews of this research see Farrington et al., 
2012; Yeager & Walton, 2011; Dweck, Walton, & Cohen, 2014). 
The second reason for the growing interest in mindset interventions are findings 
like these, suggesting that intervening on psychological processes has the potential to 
result in dramatic changes in work related behaviors and performance with even brief, 
point in time, interventions (Yeager & Walton, 2011; Dweck, Walton, & Cohen, 2014). 
The operating theory of change here is that everyone will encounter challenges, and that 
our beliefs about ourselves and the world largely shape the ways we perceive and react to 
those challenges. Those beliefs and ensuing behaviors are self-perpetuating. If we can 
intervene on those interpretive processes, that psychological adjustment may interrupt 
self-doubting or hopeless patterns of thought, and allow for alternative explanations. As 
Yeager and Walton (2011) note, “it is by affecting self-reinforcing recursive processes 
that psychological interventions can cause lasting improvements in motivation and 
achievement” (p. 275). Those alternative explanations, when they are specific and 
reliable (Mueller & Dweck, 1998), may motivate increased persistence, and be able to be 
transferred to novel situations and challenges (Dweck & Leggett, 1988; Sorich-
Blackwell, 2001).  





studies typically employ small samples in experimental conditions, in single schools, and 
correlate change in a specific mindset with an outcome of interest at a later time point 
(Farrington et al., 2012; Paunesku et al., 2015). While together these studies powerfully 
suggest that intervening on mindsets has the potential to support positive academic 
behaviors and improve performance, the small samples and discrete focus on particular 
mindsets makes it difficult to understand the generalizability of the results, or how 
interventions on particular mindsets may operate in conjunction with one another.  
One recent study sought to address some of those criticisms through a larger scale 
replication of some of the same interventions. Thirteen participating schools representing 
geographic, socioeconomic, and racial/ethnic diversity gave a treatment group two 45- 
minute sessions on the brain as a muscle and how it grows in response to purposeful 
effort, followed up by two writing assignments. The control group got a descriptive 
scientific article about brain function, and then GPAs were collected for both groups of 
students across all schools (n=1,594). Students in the treatment condition showed 
improved GPA overall, but this effect was particularly significant for students at risk of 
dropping out of high school. Those students, representing a third of the sample across 
schools, improved their GPA by 0.15 percentage points on average, and were nearly 50% 
more likely to earn passing grades in core content classes (Paunesku et al., 2015). While 
there are additional questions coming out of that study, it provides additional support that 
mindsets facilitate improved learning outcomes and may be a scalable strategy for 
improving academic underachievement for populations of student who are at risk for 






A related belief to both belonging and growth mindset is the belief that one is 
likely to be successful at a given task. In short, people are more likely to engage in and 
put effort into activities and tasks that they believe they are good at (Bandura, 1986). 
Within learning settings that means that young people constantly make calculations when 
faced with a task about whether they are likely to succeed at that task (Dweck, 2006). The 
answer to that question contributes to the level of effort that a young person will invest in 
that activity and how hard they will persist despite challenges (Dweck, 2006; Wigfield & 
Eccles, 2002; Wigfield et al., 2015). Bandura (1977) describes this belief-environment-
behavior relationship through the concept of reciprocal determinism. That concept 
reflects the idea noted previously that young people’s interpretations of their performance 
are manifested in their self-beliefs, which in turn inform and alter their subsequent 
behavior and performance. As the realization of people’s agency is context dependent, 
self-efficacy beliefs are a key factor in realization of young people’s agency (Bandura, 
1982; Pajares, 1996). 
However, believing that one is likely to be successful is not the same as the reality 
of whether a person will be successful. Indeed, young people’s beliefs about their 
likelihood of success has been shown to be a better predictor of performance than their 
actual abilities (Pajares, 1996; Pajares & Kranzler, 1995). For students to exert the 
sustained effort required for difficult tasks, they need to feel as if their efforts will result 
in some measure of success. Like the degree to which they “belong,” young people from 





in which they are likely to be successful (Bandura, 1986). Those messages are 
internalized to form self-concepts about a young person’s strengths, aptitudes, and 
domains that are most likely to yield successful outcomes, sometimes even in spite of 
evidence to the contrary.  
Students who do not believe they are likely to be successful, whether truthful or 
not, are more likely to disengage in that task, or devalue the task completely (see 
descriptions of expectancy value theory in Wigfield, 2015; Eccles & Wigfield, 2002). 
Consider the ongoing challenge of improving gender equity within STEM related fields 
and professions. Girls and women receive a host of messages about their competence in 
science related fields (Jacob, Lanza, Osgood, Eccles & Wigfield, 2002; Eccles, 1994). 
Despite taking and performing similarly on science courses throughout elementary and 
high school, women continue to be far less likely to enroll in engineering or select 
science related majors or professions (National Science Foundation, 2018). One of the 
proposed reasons for this gap concerns differing levels of competence related beliefs 
along lines of gender. One large scale study shows that while girls and boys have similar 
scientific sense-making abilities and demonstrations of science learning, those learning 
outcomes are explained by competence related beliefs for girls but not for boys, 
suggesting that their science learning and performance is vulnerable to beliefs about their 
likelihood of success in ways that are less of a concern for boys (Vincent-Ruz & Schunn, 
2017).  
Interventions have shown, however, that efficacy beliefs are not static. Like other 





these beliefs are malleable and continuously change in response to new behaviors and 
experiences. Studies show, for instance, that when students receive specific feedback on 
their work and effort, their beliefs about their ability to succeed rise, as does their 
persistence and performance (Schunk, 1985; Pajares, 1996). While interventions are able 
to improve students’ feelings of self-efficacy, young people also receive messages about 
their expectations of success from prior experience as well as the continuous messaging 
from their relationships and learning environments. Those beliefs are critical in 
supporting students’ academic persistence and performance.  
Meaningful learning 
In addition to appraisals that young people make about the probability of success 
when faced with a task, they also evaluate the relevance or value of the task to their lives 
(Eccles & Wigfield, 1995). This internal appraisal process is predicated on expectancy-
value theory. This theory asserts that young people consistently appraise activities and 
tasks based on a range of factors (Wigfield & Eccles, 1992; Wigfield et al., 2015). Some 
of these are internal, such as the degree to which a person expects to be successful, their 
interest in a task, and the value of that task to them, and to the world (Yeager et al., 
2014). Others are external, such as the degree to which they feel they have sufficient 
support to do well, or whether they will receive support if they struggle (Eccles & 
Wigfield, 1995; Toshalis & Nakkula, 2012). The answers to these questions influence the 
amount of effort that they will invest in that task. Alternatively, when young people do 
not believe they are likely to succeed, when the activities are not of value to them, and 





to invest a lot of effort in that activity (Farrington et al., 2012). 
In 2006, for instance, a landmark report came out focusing on the reasons why a 
large number of students were leaving high school before graduating. Among many 
findings, that report suggested that many students leave school because they are bored 
with the curriculum, uninterested in school, or did not see the value in the learning 
activities offered in school (Bridgeland, Dilulio, & Morison, 2006). Those findings were 
aligned with previous literature alluded to above, detailing persistent experiences of 
boredom and declining rates of engagement throughout high school (Yazzie-Mintz, 
2010). Two subsequent reports, however, problematized that finding as the primary 
reason for school disengagement. Those reports, again focusing on the array of factors 
that led young people to make the decision to leave high school as well as persist, 
demonstrated that one of the primary drivers why young people left school was a dearth 
of social support (Center for Promise, 2014, 2015). In the same vein, one of the primary 
reasons why youth described persisting, despite challenges, were close relationships with 
school adults and peers. When youth felt cared for and valued, they were more invested 
and engaged in school, and more likely to persist and re-engage (Center for Promise, 
2014, 2015).  
However, studies also show that students are more motivated in their learning 
when they can connect those activities to their future goals, and have a sense of purpose 
around their learning (Wigfield et al., 2015). In one study, for instance, 9th grade students 
in a treatment group wrote journals about how the topics they were learning in science 





summaries of the weekly science topics. Students in the treatment group who had not 
expected to do well on science saw an average of a .80 increase in their GPA by the end 
of the year (Hulleman & Harackiewicz, 2009). This study, like others investigating the 
relationship of student attitudes and mindsets to performance outcomes, is limited by its 
sample size and generalizability. However, the study suggests that young people can 
come to see their work as meaningful to their lives when they are supported in making 
those connections. Further, when students see the value in their work, they expend more 
effort and are more likely to succeed.  
Another study focused on the ways that experiencing a purpose for one’s learning 
that extends beyond the self is related to increased self-regulation strategies, educational 
persistence, and improved grades. Yeager and colleagues (2014) conducted an 
intervention asking students to reflect upon the ways that their school-based learning 
might help them make the world a better place. Critically, like the interventions 
mentioned by Hulleman and colleagues (2009, 2011, 2016), students assigned their own 
meaning to their work. Other studies show that giving students a purpose for their 
learning threatens their autonomy and are not as readily accepted as those where young 
people define their own meaning for their work (Vansteenkiste, Simons, Lens, Sheldon, 
& Deci, 2004), lending further support to the ways that agency and voice may be related 
to academic mindset. In their study, students in the treatment group reflected on the ways 
their school based learning may have a purpose outside of one’s self. Quotes from 
students’ reflections included things like “I still think doing well in school is important, 





in school is all about preparing myself to do something that matters, something that I 
care about” (p. 575). Students receiving the control wrote about how high school was 
different from middle school. Students that received the treatment were more likely to 
persist on “boring” academic work, as well have improved math and science grades, with 
the largest increase among students who were lower performers (Yeager et al., 2014).  
Those findings align with qualitative work showing that students within Deeper 
Learning settings are often asked to identify projects and pursue work on areas of their 
own interests and passion that also help to contribute to making the world a better place 
(Pufall Jones, Margolius, & Skubel, 2020). Student centered, inquiry driven models of 
education, such as those being implemented under the Deeper Learning banner are 
focused on just this idea; that students will be more engaged, and more likely to think 
critically and learn deeply when their school work aligns with their own interests and 
goals, as well as relates to issues of concern in the world. Both the Yeager and colleagues 
(2014) study, as well as the qualitative study from Pufall Jones et al (2020) illustrate the 
ways in which having a purpose for one’s learning contributes to improved educational 
experiences, as well as academic outcomes. Having that purpose for learning can come 
from interventions specifically designed to help students connect their learning to a self-
transcendent purpose, but are influenced by students’ ability to express choice and voice 
over their educational experiences, and the daily interactions and teaching and learning 







 Developmental theory asserts that young people are continuously engaged in 
meaning making processes based on their relations with their environments. Those 
meaning making processes contribute over time to beliefs about themselves, their 
environments, and themselves in relation to their environments. Those beliefs, or 
mindsets, are critical factors in the ways that young people approach and pursue their 
learning. academic mindset is one way that these beliefs have been collected into a 
proposed outcome of whole child approaches to education, such as those described within 
the umbrella term of deeper learning. While there is a large and growing body of research 
relating the independent beliefs within the theoretical construct of academic mindset to 
academic behaviors and outcomes, less is known about how those mindsets covary, and 
the ways in which young people’s relationships and experiences of agency within their 
schools influence their academic mindsets.  
This Study 
Ultimately, studies on academic mindset suggest that mindsets may have 
significant predictive power for a range of long-term academic outcomes, but at the 
moment also share several limitations. First, as mentioned previously, most mindset 
interventions use small samples, and experimental designs that make causal claims 
stronger, but make it more difficult to generalize findings. Additionally, in order to reach 
causality experimental designs isolate the impact of change in individual mindsets on 
academic outcomes. While those designs show that mindsets are malleable, and can have 





about how these mindsets may interact with one another.  
Additionally, researchers have noted that a young person’s mindsets are driven by 
the full range of their developmental experiences, including more indirect societal 
stereotypes, expectations, and messages, as well as more proximal relationships with the 
people in their lives. Mindsets arise from interpretations and meaning making processes 
as a natural part of development. However, research on mindsets has not yet been 
integrated with literature on relational supports, or student levels of agency and 
empowerment, both of which are inherently implicated in how students see themselves in 
relation to their worlds, and are related to academic behaviors and outcomes. Further, 
while there is a rich literature on the relationship of mindsets to academic performance, 
and an emerging literature exploring the efficacy of approaches to Deeper Learning, there 
is little evidence on the prevalence of academic mindsets within the general student 
population. This knowledge would help to scale whole child approaches to teaching and 
learning. As academic mindsets are now explicitly included in the desired outcomes of 
more integrated approaches to learning and development, this study aims to answer two 
related questions: 
1) In what ways are the four mindsets associated with an academic mindset (e.g., a 
sense of belonging, self-efficacy, growth mindset, meaningful learning) related to 
one another?  
2) Does the construct of academic mindset vary based on young people’s race, 
gender, or grade? (i.e., will the measurement model be invariant across race, 





3) What is the relationship between high school students’ perceived relational 
supports with both teachers and peers and their academic mindsets? 
4) Are the relationships between perceived relational support from teachers and 
peers with academic mindset explained by perceived levels of agency within 
school? 
The following section details the methods, measures, and approaches that I will take to 






Chapter 3: Methodology 
 The present study is designed to answer four questions. First, what is the 
empirical validity of the construct of academic mindset? Second, does this construct vary 
along lines of race, gender, and young people’s grades in high school? Third, in what 
ways do natural school relationships such as those between teachers and students and 
amongst students contribute to academic mindsets? And fourth, in what ways does a 
sense of voice and ability to express agency over one’s learning explain the relationships 
between school-based relationships and academic mindset?  
Below, first I present each research question along with proposed hypotheses for 
the results. I then describe the nature of the data that I will use to conduct my analyses 
including sample descriptions and methods of data collection. Following that, I review 
the measures that I will use for these analyses, their sources, and previous applications. I 
close with a more in-depth description of my procedure and plan for analysis, including 
my plan for handling missing data and other analytic considerations.  
Research Questions and Hypotheses 
1. In what ways are the four mindsets associated with an academic mindset (e.g., a 
sense of belonging, self-efficacy, growth mindset, meaningful learning) related to 
one another?  
a. Hypothesis 1: Each set of observed items within the respective scales will 
primarily load onto a single latent factor. 
b. Hypothesis 2: The higher order confirmatory factor analysis (CFA) will 





additional model specification and the elimination of some poor loading 
items to create a good fitting model. 
2. Does the construct of academic mindset vary based on young people’s race, 
gender, or grade? (i.e., will the measurement model be invariant across race, 
gender, and grade?) 
a. Hypothesis 3: The construct of academic mindset will have configural 
invariance across race, gender, or grade (e.g., each group will interpret 
and respond to latent constructs in a conceptually similar manner). 
However, there will be scalar invariance across racial group membership  
3. What is the relationship between high school students’ perceived relational 
supports with both teachers and peers and their academic mindsets?  
a. Hypothesis 4: Higher levels of perceived relational supports from teachers 
and peers will be closely related to one another. 
b. Hypothesis 5: Higher levels of perceived relational supports from teachers 
and peers will each predict higher levels of academic mindset. 
4. Are the relationships between perceived relational support from teachers and 
peers with academic mindset explained by perceived levels of agency within 
school? 
a. Hypothesis 6: Agency will indirectly affect the relationship between 
perceived relational supports from teachers and peers, respectively, with 






Data from this project come from a larger commissioned study by America’s 
Promise Alliance looking at young people’s relational school experiences and the ways 
these experiences contribute to an integration of social, emotional, and academic learning 
within their school and out-of-school time learning settings. The initial phase of this 
study was a qualitative exploration of young people in Deeper Learning settings to better 
understand the ways that social, emotional, and academic development were integrated 
within their educational experiences (see Pufall Jones, Margolius, Skubel, Hynes, & 
Flanagan, 2020). The survey was designed as a follow up study to explore the ways that 
the qualitative themes from the initial study were evident in the larger student population. 
The survey was audited by an external consultant, research scientist, doctoral students, 
and faculty advisor and administered by Qualtrics over a two-week period from late April 
to early May 2020. 
Sample 
In order to capture a nationally representative sample within the larger student 
population, the research team and Qualtrics identified sample parameters for study 
participants. Sampling parameters were used to ensure that our sample matched the 
population of high school students in the United States with respect to grade in school, 
race/ethnicity, gender, and region. Representative sampling is a strategy used to enhance 
external validity and improve confidence in the ability to generalize findings and 
estimates from the sample to the broader population of youth across the United States. 





grades 9-12; 49% identified as female, 50% as male, and 1% non-binary; 25% identified 
as Hispanic or Latinx, 14% as Black or African American, 49% as white, 6% as Asian 
American, 1% as Pacific Islander, 1% as American Indian or Native American, and 4% 
as multiracial or other. 
Measures 
 The following section details the measures included in the survey that will be 
used both to assess the factor structures of the various scales, empirical validity of the 
higher order construct of academic mindset, as well as the measures that will be used to 
assess the structural model of relationships predicting agency and academic mindset. 
Within structural equation models, exogenous variables are those that are independent 
from other variables in the model, whereas endogenous variables are those that are 
hypothesized to be dependent upon other variables within the model. For this study, 
exogenous variables include demographic covariates as well as measures capturing social 
support from teachers and peers, respectively. Endogenous variables include scales 
measuring belonging, growth mindset, self-efficacy, meaningful learning, and agency.  
Exogenous variables  
Demographic variables and covariates. Demographic information was collected 
from all participants. This information will be used as control variables in the structural 
analysis. Additionally, race, gender, and grade information will be used to test for 
invariance across multiple groups within the factor analyses. Demographic information to 
be used within the analysis includes race, gender, grade, years at school, socioeconomic 





Race. Race was collected by asking participants to self-identify the option that 
best describes their race or ethnicity. Options were ‘white’, ‘black or African American’, 
‘Hispanic or Latino’, ‘Asian American’, ‘Pacific Islander’, ‘American Indian or Native 
Alaskan’, or ‘Multiracial’. 
Gender. Gender was collected by asking participants to self-identify the option 
that best describes their gender. Options were ‘Male’, ‘Female’, ‘Transgender female’, 
‘Transgender male’, ‘Non-conforming’, and ‘Other’ where participants were able to fill 
in their respective gender identification. 
Grade. Grade information was collected by asking students to select the option 
that describes their current grade. Options were ‘9th’, ‘10th’, ‘11th’, ‘12th’, and ‘Other’. 
If participants selected ‘other’ they were asked not to complete the survey.  
Socioeconomic status (SES). Self-report indices of socioeconomic status are 
notoriously difficult to measure, and are often differentially related to outcomes of 
interest, suggesting that respondents have reporting bias across different intended 
indicators of financial status (Hoffman, 2012). Because of the low response rate 
associated with parental education (Svedberg, Nygren, Staland-Nyman, & Nyholm, 
2016), I use a self-report of whether students qualify for free or reduced priced lunch 
(FRPL). FRPL is widely used to determine students’ socio-economic status within 
education (Harwell & LeBeau, 2010). However it is an imperfect measure of SES, 
because while the three levels of school lunch eligibility are convenient for reporting, 
there are large within category differences between free, reduced price, and not 





have meant that schools with over 40% eligibility classify their entire student body as low 
income, leading to inaccurate counts (Greenberg, 2018), . Because this survey asks 
students to self-identify, some of the issues with using FRPL within public data sets is 
less problematic, and FRPL remains the best approximation for SES within the present 
survey items. 
Type of high school attended. The type of high school students attended was 
collected by asking students to select the option that best describes the school they attend. 
Options were ‘Public school (includes traditional public schools as well as public charter 
or magnet schools)’, ‘Private school’, ‘Religious school (for example, Catholic school), 
and ‘other’. Respondents who selected ‘other’ were asked not to complete the survey. 
Endogenous variables 
 As described above, endogenous variables are those variables within a structural 
model that are thought to be predicted by or partially dependent upon other factors in the 
model. In this way, exogenous variables can be considered independent or predictor 
variables, where endogenous variables are dependent, or outcome, variables. 
Additionally, in the case of structural models, endogenous variables may be both 
predictors as well as outcomes, as in the case of a mediating variable that is both being 
predicted as well as predicting another outcome (Brown, 2006). The full list of items for 
each latent construct can be found in Appendix A.  
 Relationships. Measures for relationships are captured through two scales 
measuring perceived social support from school adults and peers. Survey items were 





Demaray, 2002). The CASSS scale represents a broad construction building upon 
Tardy’s (1985) conception of social support to include emotional, instrumental, 
informational, and appraisal supports, as well as assessing whether students differentiate 
perceived levels of support by source (e.g., parent, teacher, close friend, classmate) 
(Malecki & Demaray, 2002). The scale has been used to predict school adjustment 
(Demary, Malecki, Davidson, Hodgson, & Rebus, 2005), academic achievement (Ahmed, 
Minnaert, Van der werf, & Kuyper, 2010), school persistence (Center for Promise, 2014), 
and mental health outcomes (Stewart & Suldo, 2011).  
Results of analyses investigating the factor structure of the CASSS scales indicate 
that students in high school do not differentiate between type of support, but do 
differentiate between sources of support (Malecki & Demaray, 2002). Hierarchical factor 
analyses show that students perceive support differently by source, but do not 
meaningfully differentiate by type. (Demaray & Malecki, 2002). In other words, within 
the larger scale, support from parents is perceived differently than support from teachers, 
and support from classmates is perceived differently from support from close friends, but 
students do not meaningfully differentiate between instrumental and informational 
support. For this study, this means that there is reason to believe that a single factor 
structure will explain support from adults and peers, respectively. Overall, reliability 
statistics for the teacher (ɑ=.92) and classmate (ɑ=.94) scales show strong internal 
reliability. There were significant differences across gender with females reporting higher 
levels of perceived social support from classmates, and differences across race with white 





from minority racial backgrounds (Demaray & Malecki, 2002).  
For this study, 10 items were drawn from the teacher support scale and from the 
classmate support scale. Items for the teacher and classmate scale use a Likert scale from 
1 – 5 (never to always). Items included statements such as “how often do you feel like 
adults in your school care about me, understanding what I’m going through, help me 
solve problems, and treat me with respect.” The classmate support scale was drawn 
primarily from the classmate scale and included statements such as “how often do you 
feel like classmates at your school do nice things to me, help me with projects when I 
need it, understanding my feelings, and treat me with respect.” The full set of items can 
be found in the Appendix. 
Belonging. Despite a wealth of evidence noting the relationship between a sense 
of belonging and developmental outcomes (see Osterman, 2000), measures of belonging 
are inconsistent. The most prevalent and widespread measure of school belonging is the 
Psychological Sense of School Membership (PSSM; see Goodenow, 1993). However, a 
recent review of studies using the PSSM note that despite psychometric evidence that the 
scale may be multidimensional and evidence for variability in psychometric properties 
across studies, it is often mistakenly used to reflect a unidimensional construct of sense of 
belonging (You, Ritchey, Furlong, Shochet, & Boman, 2011; Ye & Wallace, 2014). For 
instance, You et al., (2011) found a 3 factor structure using exploratory factor analysis 
(EFA) and then CFA, while Ye and Wallace (2014) identified a four factor solution 
(Whiting, Everson, & Feinauer, 2018).  





attempt to identify a unidimensional scale for belonging. They conducted a series of EFA 
and CFAs on the PSSM scale with split samples of 7th, 8th, and 9th graders in order to 
specify the factor structure of the 18 item PSSM and attempt to fit a unidimensional 
model (See Whiting et al., 2018 for a full discussion). The final 10 item scale reflects 5 
items from the PSSM as well as five additional items. These were added in an effort to 
remove and synthesize items that were cross loading onto different factors, as well as 
those that loaded onto factors that seemed misplaced with the idea of belonging (e.g., 
feelings of rejection). The SSBS reflects 10 items, with good fit (!2(35) = 150.50, p 
=.000, CFI =.982, TLI =.977, RMSEA =.084) and a unidimensional factor structure 
(ɑ=.91). In their measurement model, each item had a significant factor loading of > .63. 
Though the SSBS is relatively new and has not been used by many studies, it draws 
mainly from the PSSM, and shows consistent promise as a unidimensional construct of 
sense of school belonging. Participants were asked to respond to statements such as “I 
feel like I matter to people at my school;” “Other students here like me the way I am;” 
and “I feel like my ideas count at my school.” Item responses were scored on a 4-point 
Likert scale ranging from ‘1-Strongly Disagree’ to ‘4-Strongly Agree’ (see Appendix A 
for a full list of survey items).  
Growth mindset. Growth mindset was measured using four items from the 
Revised Implicit Theories of Intelligence scale (rITIS; De Castella & Byrne, 2015), 
which was derived from Dweck’s (1999) Implicit Theories of Intelligence scale 
measuring people’s global perceptions of intelligence as either malleable or fixed 





about global beliefs about intelligence (e.g., “No matter who you are, you can change 
your intelligence a lot”), the revised scale adds related items that assess people’s self-
theories about their own intelligence (e.g., “I believe I can always substantially improve 
my intelligence”).  
The revised scale thus consists of 16 items assessing general (e.g., static) and 
incremental (e.g., malleable) views of intelligence, both globally (8 items, 4 for each 
view) and in regards to oneself (8 items, 4 for each view). CFA analyses on the full scale 
revealed a two-factor solution of general theories of intelligence and self-theories, with 
good fit statistics for each solution.  However, only the 2 factor fit indices for the self-
theory subscales are relevant for this study (De Castella & Byrne, 2015). Additional 
analyses show that those with higher incremental self-theory ratings of intelligence had 
lower likelihoods of school disengagement, grades, and attributions of helplessness (De 
Castella & Byrne, 2015). For this study, I use the 4 items from the incremental self-
theory subscale (ɑ=.92) to assess growth mindset.  
 Self-efficacy. Self-efficacy was measured using 8 items from the New General 
Self Efficacy Scale (NGSE) (Chen, Gully, & Eden, 2001), which builds off of the general 
self-efficacy scale (SGSE) (Sherer et al., 1982; Sherer & Adams, 1983).  The SGSE is 
one of the most widely used self-efficacy measures in social science research and intends 
to assess the set of performance expectations that someone brings about themselves into 
new situations. However, there have been a few historical critiques of the SGSE. The first 
is that while self-efficacy is proposed to be a stable trait (Bandura, 1986), studies have 





& Gully, 1997). Further, while the SGSE has been proposed as a unidimensional 
construct of general self-efficacy beliefs, studies have found various configurations of 
multidimensional variation within the measure. This is problematic in that some of the 
factors are better described as persistence, or effort, which are conceptually distinct from 
self-efficacy (Bandura, 1997). These critiques have led to the need for a revised 
unidimensional measure of general self-efficacy (Woodruff & Cashman, 1993; Chen & 
Gully, 1997).  
 The NGSE scale consists of 8 final items that show high internal consistency 
(ɑ=.86 and .90) at two separate time points, and was highly associated, though distinct, 
based on multiple tests, with both the SGSE as well as measures of self-esteem and 
motivation. The critical distinction between the SGSE and the NGSE is its factorial 
structure. Multiple studies have now found the SGSE to have a 3-factor structure of self-
efficacy, behavioral initiation, and perseverance, whereas the NGSE has a 
unidimensional structure consisting solely of a self-efficacy factor (Chen, Gully, & Eden, 
2001). The scale has been validated across other studies and in different countries 
(Alexopolous & Asimakopoulou, 2006). Two criticisms, however, are that in its brevity, 
it loses sensitivity and precision, and that some items are worded as “will” as opposed to 
can. Bandura (2012) makes the point that a belief in intention should not be conceptually 
part of any self-efficacy measure. Despite the critiques, it is considered one of the better 
unidimensional measures to capture general self-efficacy beliefs and has adequate 
internal consistency across studies. Items are rated on a 5-point Likert scale from ‘1-





succeed at most any endeavor to which I set my mind; I am confident that I can perform 
effectively on many different tasks.”  
 Meaningful learning. Meaningful learning consists of items drawn from the 5 
Essentials Survey developed and administered yearly to schools across the country by 
researchers at the University of Chicago. The 5 Essentials survey generally consists of a 
series of questions given to students, teachers, and parents meant to identify a school’s 
performance across 5 different ‘essential domains’: effective leaders, collaborative 
teachers, involved families, supportive environments, and ambitious instruction. Each 
‘Essential’ is made up of 4-7 measures, each of which contain 4-8 specific items. The 
survey is built upon over 20 years of research from the University of Chicago’s 
Consortium for School Research, showing that schools that are strong in the five 
essentials have dramatic improvements in multiple areas of school performance including 
student learning (see Sebring, Allensworth, Bryk, Easton, & Luppescu, 2006; and Bryk, 
Sebring, Allensworth, Luppescu, & Easton, 2010 for a comprehensive review of the 5 
Essentials Survey and framework for school improvement).  
 The items selected for this survey are drawn from the student section of the 5 
Essentials Survey as well as from measures for ability self-perception and subjective task 
value developed by Eccles, O’Neill, & Wigfield (2005). As a result, reliability statistics 
for the 10 items within the meaningful learning measure are not available. However, 
while these 10 items specifically have not been investigated together, they are very 
similar to items in the 5 Essentials Survey. Though there is a likelihood that initial 





factor structure to identify a good fitting and CFA model for the meaningful learning 
factor. Items are rated on a 5-point Likert scale ranging from ‘1-Strongly disagree’ to ‘5-
Strongly agree” and include statements such as “what I learn in school is useful 
preparation for what I plan to do in life; what I learn in school is connected to my life 
outside of school; working hard in high school matters for success in the workforce.” 
 Agency. Agency will be measured using a modified scale drawn from a recently 
published multidimensional measure of agency (Lyons, Brasof, & Baron, 2020). The 
scale was initially conceptualized based on Mitra’s (2006) framework for student voice, 
pre-existing scales for building student leadership capacity (e.g., Mitchell & Sackney, 
2011) as well as survey responses from high schoolers across 9 schools in the U.S about 
their leadership opportunities in school. One of the intentions was to capture student 
experiences of agency, voice, and leadership who “often are barred from acting as leaders 
and decision makers in their schools” (Lyons, Brasof, & Baron, 2020, p. 4). The three 
dimensions of agency within the overall scale are personal (example item: “because of 
my experience at my school, I feel like I can make a difference”), organizational 
(example item: “at my school, both students and teachers can ask questions and give 
input before school decisions are made”), and interpersonal (example item: “At my 
school, I am able to work with adults to accomplish common goals”). 
Lyons, Brasof, & Baron (2020) found strong internal consistency for the 
respective full scales (personal, ɑ=.91; organizational, ɑ=.96; interpersonal, ɑ=.95; all 
factor loadings > .60).  Because of survey length, the scales were shortened to create a 





personal, organizational, and interpersonal agency, respectively. As with meaningful 
learning, while I anticipate high internal consistency and a multidimensional factorial 
structure, I will pay particular attention in the analysis to the factor loadings and observed 
covariance to determine a good fitting measurement model.  
Analysis Plan 
 The proposed analyses unfold in a series of sequential analyses, each within the 
broad analytical framework of structural equation modeling (SEM) to answer the 
proposed research questions. The first phase of the analysis employs confirmatory factor 
analysis (CFA) to identify the factor structure for the observed items within each 
respective scale. If the factor structure of these scales is identified, I will next fit a model 
with each single order latent construct allowed to freely covary. Following that, I will 
conduct a higher order CFA exploring the superordinate construct of academic mindset 
and compare the fit of those two models to see if the high order construct of academic 
mindset accounts for additional variance that is unexplained by the model with freely 
covarying single order constructs (Brown, 2006). If the factor structure of academic 
mindset has been confirmed, I will assess the model for invariance across race, gender 
and grade. The third phase of the proposed analysis would test a structural equation 
model with perceived social support from both teachers and peers leading to either a 
higher order factor of academic mindset or the first-order factors (depending on the 
results of the earlier analyses). The fourth phase of the analysis will include a latent factor 
of agency as a mediator to see the ways that agency may explain part of the direct 





builds from the previous one and uses latent variable approaches within a structural 
equation modeling framework to answer these five related questions. 
         SEM is a statistical framework that allows for the testing of complex relationships 
amongst multiple observed and unobserved variables (Weston & Gore, 2006; Brown, 
2006). The statistical analyses that fall under the overall framework of SEM include 
factor analysis, path analysis, and structural equation modeling (Lei & Wu, 2007; Brown, 
2006). Each of these statistical approaches allow researchers to identify unobserved, 
latent factors that may be accounting for the relationships between multiple observed, 
manifest indicators. This potential for SEM differentiates it from regression, correlation, 
and analysis of variance (ANOVA) in that it can test for the relationships between and 
among latent constructs (Lei & Wu, 2007). 
         The SEM framework includes both measurement models and structural models. 
Measurement models, such as factor analysis, identify the ways in which a latent factor 
may be accounting for variation and covariation amongst observed indicators. The 
structural model then allows for specifying relations among latent factors (Teo, Ting 
Tsai, & Yang, 2013). For this analysis, I aim to conduct each of these types of analyses in 
sequence, starting with CFA analyses for each of the academic mindset scales under 
consideration and then progressing to a higher order CFA model looking at relationships 
amongst latent factors that may be explained by the higher order construct of academic 
mindset. Following that, I aim to test a structural model investigating the direct and 
indirect relationships of relational supports with the latent factor of academic mindset, 





Both measurement models and structural models within the SEM framework are 
built on regression in that the latent factor is regressed onto the observed indicators that 
load onto that factor. These analyses are distinct in that a first step to evaluating the fit 
and model specificity of a structural model requires evaluating measurement models 
(Weston & Gore, 2005). If the measurement model is not appropriately specified prior to 
evaluating a structural model, the structural model will have poor model fit and will not 
hold. In this study, this means specifying appropriate measurement models for each of the 
latent factors, specifying and testing a model for the higher order latent factor, and then 
using those results to fit and test a structural model for the relationships amongst these 
factors. 
Generally, analysis within SEM proceeds along five steps of model specification, 
identification, estimation, evaluation, and modification (Teo, Ting Tsai, & Yang, 2013). 
For these analyses, these five steps are a useful blueprint to follow for identifying and 
evaluating latent factor structures within individual scales, as well as for identifying and 
evaluating a full path model. Below, I describe the proposed plan for understanding the 
overall patterns, distributions, and relationships within the data, account for missing data, 
and respond to particular areas of consideration for model specification within factor 
analysis and path analysis. Descriptive analyses will be conducted using SPSS version 26 
and all structural analyses will be conducted using RStudio version 1.4.  
Preliminary and descriptive analysis 
 Descriptive statistics will initially be calculated, and data will be screened for 





be addressed prior to proceeding with any SEM analysis. One of these assumptions is that 
the proposed sample must be large enough to estimate a good fitting model. Small sample 
size can lead to biased estimates. Some researchers propose a minimum of 200 
participants to fit an SEM model (Weston & Gore, 2006). However, sufficient sample 
size depends on the number of relationships being specified in the model, desired power, 
and the null hypothesis being tested (MacCullum, Browne, & Sugawara, 1996). One 
suggested guideline is to have 10-20 participants for every parameter being estimated. 
For this study, overall sample size is 3,300, the structural model is not overly complex, 
and sample size is large enough even within the multiple groups under consideration to 
have adequate power.  
 Variable distribution and outliers. Similar to regression or other linear models, 
SEM operates based on an assumption that data for a given are normally distributed. If 
data are not normally distributed, parameter estimates may be biased and misrepresent 
the data. In order to assess for normal distribution, the data will be screened for skewness 
(e.g., the degree to which the data is overly represented at one end of the distribution 
spectrum) and kurtosis (e.g., the density of the distributions). One guideline is that 
absolute values greater than 3.0 for skewness represent a potential problem (Chou & 
Bentler, 1995), and greater than 10.0 for kurtosis represent a potential problem (Kline, 
2011). These values can indicate potential outliers, which can overly bias results. In 
addition to assessing for skewness and kurtosis, data will be screened using box plots to 





 Testing for multicollinearity. Factor analysis also relies on the assumption of 
independence within the data. This assumption is violated when two items have high 
intercorrelation, suggesting that they are redundant. A general guideline is that a 
correlation of greater than .85 suggests potential multicollinearity (Brown, 2006; Kline, 
2011). This is a problem in that inflated intercorrelations and redundancy can overinflate 
standard errors, making some item coefficients appear insignificant, when in fact they 
would be significant. One potential solution is to remove one of the items, or fix their 
covariance to 0, though this is likely to result in low factor loadings (Brown, 2006).  
 Missing data. There are three main ways that missing data is categorized. While 
obtaining a complete data set with no missing data is optimal, data can be considered 
missing because of randomness or because of some systematic reason. If data are missing 
because of a systematic reason, results can be biased and it may be hard if not impossible 
to generalize from the data to the full population, rendering analysis partially meaningless 
(Kline, 2011). When data are not missing because of a systematic reason, they are 
considered missing either at random (MAR) or completely at random (MCAR).  
If the data is missing because of chance, the data can be considered MAR. 
However, if the missing data for a given variable is missing by chance, and the presence 
or absence of that missing data is unrelated to any other variable within the data set, the 
data can be considered MCAR. Data where missingness patterns are MCAR is unlikely in 
social science research (Little & Rubin, but MAR can be approximated by identifying 
cases with missing data and conducting comparisons of those cases with others with full 





based on cases where there is missing data on a given variable and conducting cross 
tabulations on additional variables (Kline, 2011).  
After ensuring that the data do not seem to have a systematic missingness pattern, 
missing data for this project will be handled through using full information maximum 
likelihood (FIML). FIML uses existing data to estimate likely values for missing data 
based on observed estimates in the rest of the data (Kline, 2011; Weston & Gore, 2006). 
With low percentages of missing data (e.g., <5%), FIML allows for a robust estimation of 
missing values, and retains the full sample (Kline, 2011).  
Measurement models 
 The first step in SEM is ensuring that each model is conceptually sound, 
identified, and specified appropriately. These steps are iterative in that an issue with 
model specification creates the need to revisit the way that the model is being 
conceptualized and identified (Brown, 2006). Though this study uses several previously 
applied scales in order to assess whether the hypothesized factor structure fits the 
observed data, individual CFAs will be estimated for each of the latent constructs 
intended to be included in the full structural model: growth mindset, belonging, self-
efficacy, meaningful learning, relational support - teachers, relational support - peers, and 
agency.  
One of the questions that needs to be answered by a researcher when fitting a 
measurement model is which indicator is the best measure of a latent variable 
(Schumacker & Lomax, 1996). A common specification technique used to answer this 





the highest factor loading and observed covariance with the other indicators. This 
provides direction in specifying one of the observed indicators within a measurement 
model to be the reference, or marker, indicator. Marker indicators for these analyses will 
be selected using a combination of the items with the highest unique variance attributed 
to the factor, that is not due to redundancy, as well as conceptual reasoning. Choosing a 
marker indicator is a useful specification technique as more variance is attributed to the 
latent factor, and the unstandardized solutions become more interpretable as they are 
placed within the same metric (Brown, 2006).  
Factor extraction and model fit 
Estimation of measurement and factor extraction will be conducted using 
Maximum Likelihood Estimation (MLE. MLE is the most commonly used factor 
extraction method, and relies on several assumptions such as normality and sufficient 
sample size as discussed previously (Kline, 2011; Brown, 2006). Both measurement 
models as well as structural models will be assessed using multiple fit indices including 
"2, Confirmatory Fit Index (CFI), Tucker Lewis Index (TLI), Root Mean Square Error of 
Approximation (RMSEA), and Standardized Root Mean Square Residual (SRMR). 
Beginning with a broader fit statistic is a common starting point for evaluating model fit. 
The "2, for instance, reflects the difference between the observed covariances within the 
model and those observed in the sample. Larger differences lead to a larger, and thus 
more likely significant, "2. However, because the number of observations in the 
observed sample will create more likely differences between observed and modeled 





indicate poor model fit (Kline, 2011).  
Recognizing this sensitivity to sample size, it is useful to evaluate the "2 in light 
of additional fit indices with increased sensitivities to different aspects of the model. For 
example, the RMSEA is a parsimony-adjusted index that decreases (showing better 
model fit) as sample size and degrees of freedom are added to the model; though this 
effect fades with increasingly large sample sizes. In general, a RMSEA below .06 
indicates a good model fit (Hu & Bentler, 1999; Chou & Bentler, 1995), but that statistic, 
too, is not conclusive. The Comparative Fit Index (CFI) evaluates the relative 
improvement of the proposed model over a baseline model. In general, a CFI and a TLI 
greater than .95 indicates good model fit. The SRMR examines the correlations amongst 
the residuals from a correlation matrix derived from the sample and predicted covariance 
matrix. That is, it is a measure of the average absolute difference between the observed 
and predicted correlations. Hu and Bentner (1999) proposed a cut off of below .08 to 
indicate good fit (Brown, 2006), but others have described that as too low a standard, and 
recommend assessing the residual correlation matrix to identify areas where there is a 
high correlated residual and considering the need to respecify the model on an individual 
basis (Kline, 2011). 
Ultimately, each of these fit statistics differs slightly, and none provide a 
comprehensive statistic of a good fitting model. Rather, they are better understood 
qualitatively, as descriptions of the model fit based on various perspectives. As a result, 
assessing model fit is best undertaken by considering multiple fit indices combined 





Testing for invariance across multiple groups  
Following conducting CFAs for individual measurement models and assessing the 
fit of the higher order factor structure for academic mindset for the full model, I will test 
each measurement model as well as the final measurement model to see whether the 
higher order construct of academic mindset differs across multiple groups (gender, race, 
grade). Testing for invariance across multiple groups proceeds along a series of steps 
from the least restrictive model to the most restrictive (Brown, 2006). In other words, 
initial analyses will be conducted using configural invariance, or equal form invariance. 
This is considered to be the baseline model. Configural invariance answers the question 
of whether or not the same items measure the same constructs across groups. To assess 
configural invariance we assess indices of overall model fit. Metric invariance assesses 
whether the factor loadings of individual items differ across groups. To assess for metric 
invariance we compare the metric model with the configural model using a nested "2 
test. Attaining metric invariance allows for making cross group comparisons of variances 
and covariances. Scalar invariance is a more restrictive model where in addition to factor 
loadings being similar across groups, intercepts as well are compared. That is, in addition 
to assessing whether respondents across groups understand the items as corresponding to 
the same latent construct (configural invariance), and responding to them similarly 
(metric invariance), we also want to know whether the ratings themselves differ across 
groups. In order to assess for scalar invariance, factor loadings and item covariances are 
fixed, and the intercepts are freely estimated (Brown, 2006; Kline, 2011). Attaining scalar 





 Once good fitting measurement models for each latent factor have been 
established, directional relationships latent factors can be estimated within a structural or 
path model (Kline, 2011; Weston & Gore, 2006). Path analysis differs from factor 
analysis in that, within CFA, there are no directional relationships between latent factors; 
latent factors are allowed to covary with one another, but there is no structure to those 
relationships (Brown, 2006). Within path analysis, however, the researcher may specify 
hypothesized relationships among latent and observed constructs (Kline, 2011).  
As with the aforementioned measurement models, MLR will be used for 
estimation, and the same fit indices applied for evaluating goodness of fit. Alongside fit 
indices, parameter estimates will be evaluated to identify the qualitative meaning of the 
structural models. While within CFA parameter estimates refer to the loadings of items 
onto a latent factor, within a structural model parameter estimates describe the 
relationships between the variables specified in the path model (Kline, 2011; Weston & 
Gore, 2006). Within that structure, those parameter estimates are interpreted similarly to 
regression coefficients and reflect the strength and direction of the relationships between 
the variables of interest. These parameter estimates are reported as both standardized and 
unstandardized, with the standardized coefficients being most interpretable as they allow 
for cross path comparison (Kline, 2011). Unexplained variance is calculated by dividing 
the unstandardized variance of the disturbance by the observed variance of a given 
variable. Total explained variance, which also equals the squared multiple correlation 
between two variables, is then calculated by subtracting the unexplained variance from 





proportions of unexplained variance. These can be subtracted from one, as well, to 
estimate the total explained variance.  
Before including an explanatory variable within the structural model, a model 
evaluation starts with a basic, more parsimonious model (Kline, 2011). This is important 
as it allows for estimation of the total explained variance between those variables before 
the inclusion of an additional independent variable that is hypothesized to account for 
indirect effects of X on Y. As discussed by Baron and Kenny (1986), mediation rests on 
three conditions: A is related to C; B is related to C; the relation between A and C 
diminishes when B is included in the model. In short, B explains part or all of the 
relationship between A and C (Little, Card, Bovaird, Preacher, & Crandall, 2007). For 
this study, this means that prior to including agency as an explanatory variable, the 
structural model will start with estimating the path coefficients and model fit indices for a 
structural model estimating the direct effects between relational support from teachers 
and peers to academic mindset. 
While cross-sectional data does not allow for full mediation, as there is only one 
time point, independent variables can be included to identify whether there are indirect 
effects captured by an additional independent variable on the outcome of interest (Kenny, 
2008). Indirect effects are then calculated by obtaining the product of the direct effects of 
X1 and X2. With unstandardized effects, interpretation is related to the measurement 
mechanism that was used to estimate those variables, whereas with standardized effects, 
the interpretation is about the proportion of variance from X1 to Y that is explained by the 





between relational support and academic mindset. However, some of that effect is 
explained by the effects of relational support on experiences of agency, and the variance 
is accounted for by the relationship between agency and academic mindset. Though 
formal mediation is not possible due to the cross-sectional nature of the available data, 
the direct and indirect effects demonstrated by the model may be suggestive of a causal 
relationship that future studies can explore.  
Alternative models 
In applied data sets, there may be many theoretically grounded models that may 
similarly explain relationships among variables. As a result, an important step in 
estimating a path model is to test alternative models that may explain the relationships 
under consideration. Important considerations for testing alternative models are that they 
are theoretically predicated (Hayduk, Cummings, Boadu, Pazderka-Robinson, & 
Boulianne, 2006) and are specified a priori (Hayduk et a., 2006; Kline, 2011).  
For this study specifically, it may be either that agency does not account for a 
proportion of the variance explained by the relationship of social support on academic 
mindset, and the initial, more parsimonious model, is a better reflection of those 
relationships. Or it could be that agency explains all of the relationship between social 
support and academic mindset. In testing these alternative models against each other, the 
partially mediated, less restricted, model is nested within, and tested against, the fully 
mediated, more restricted, model (Kline, 2011). By evaluating specific model fit and 
parameter estimates, the researcher is able to select the model that best approximates the 





and factors. In all cases, testing alternative models can provide additional qualitative 
information about the veracity of certain theory-based explorations of the data and 
provide additional support for the hypothesized model (Martens, 2005; Kline, 2011). 
Evaluating alternative models against the hypothesized model is done through 
interpreting various aspects of each model against one another in order to identify the 
model that most closely represents the data. This involves evaluating the respective 
models along dimensions of model fit to identify which model most closely approximates 
the relationships observed in the data, as well as parameter estimates which allow for 
identifying which model contains more significant relationships, as well as explain more 
of the variance in the outcome variable (Weston & Gore, 2006). In regard to model fit, all 
of the aforementioned fit indices should be examined, as well as conducting "2 
difference tests to identify whether a particular model results in improvement in model fit 
(with non-significant "2 indicating less of a difference between the observed and 
modeled relationships). Additionally, the Akaike Information Criterion (AIC) is a 
measure of how well a model would be expected to fit an additional sample from the 
population of interest. Smaller AIC values indicate better fit and so AIC values can be 
considered alongside one another to assess which model better reflects observed 
relationships (Kline, 2011; Weston & Gore, 2006). In addition to these collective 
indicators of model fit, parameter estimates can be considered as a model with fewer or 
no significant relationships is less qualitatively meaningful. Models should therefore also 
be examined to determine what meaningful parameter estimates and explained variance 





Chapter 4: Results 
Preliminary and Descriptive Analysis 
 Prior to addressing the research questions, descriptive and preliminary analyses 
were conducted in order to better understand the structure and nature of the data. These 
preliminary analyses included assessment of missing data, variable distributions, 
intercorrelations amongst variables, summary statistics for each respective scale, and 
demographic characteristics of the respondents. All analyses were carried out using R 
version 4.0.2, with the exception of missing data analysis, which was conducted using 
SPSS version 26. Factor analyses and structural models were conducted using the lavaan 
(Yves Rosseel, 2012) package, and scale reliability tests as well as other descriptive 
analyses were conducted using the psych package in R (Revelle, 2020). 
Data Screening 
 Preliminary screening of data for missingness indicated that there was very little 
missing data across items. Levels of missingness ranged from 0.4% to 3.4% at the item 
level and from 0.3% to 11.5% at the scale level. Both peer relationships (10.1% missing 
at least one item) and adult relationships (11.5% missing at least one item) were much 
higher than any other scale on missing items. Little’s test for whether data were missing 
completely at random was significant (!2 = 284.47 (200); p < 0.001), suggesting that 
items were not missing completely at random (Little & Rubin, 2002). Evaluating the 
relationship between participants missing data and those not missing data showed a 
significant relationship at the scale level between those missing items on adult 





growth mindset scale scores were lower for participants missing items on the adult 
relationships scale (Mean - 3.81 vs. 3.92; t = 2.5 (432), p < .05), as well as for those 
missing items on the peer relationships scale (Mean - 3.77 vs. 3.93; t = 3.2 (368); 
p<0.01).  
There are many reasons why those missing data on the relationship scales may 
have had lower scores on the growth mindset scales. To check to see whether there were 
patterns among respondents who were missing data on relationship items, cross item tests 
were conducted between every item on the adult and peer relationship subscales with no 
meaningful associations found. Additionally, there were no meaningful demographic 
patterns between those missing data on relationship scale items. There were no 
differences between participants missing data on relationship scale items and race, 
gender, parental education, language spoken at home, and socioeconomic status. Because 
there were no meaningful patterns between those missing data on the relationship scales 
and any demographic variable, and as the missing response patterns only exist at the scale 
level and there are no meaningful relationships at the item level, all participant data was 
kept, and treated as missing at random.  Rather than use listwise or pairwise deletion 
which can lose important variation within the data and bias parameter estimates (Allison, 
2003), for all inferential analyses, full-information maximum likelihood (FIML) and a 
maximum likelihood estimator was used to treat missing data (Yves Rosseel, 2012). As 
discussed previously, FIML uses all existing data points to estimate values that would be 
most likely to exist in observed data, given the existing patterns within the complete data 






 Histograms were created for each item to assess their distribution and whether or 
not they can be treated as continuous or ordinal variables. Across all items, distributions 
skewed positive with a higher preponderance of responses responding towards the higher 
ends of the scales, suggesting positive skewness, but were generally normally distributed 
with little evidence of outliers or bumpy distributions. Following evaluations of each 
item, measures, including their respective items, were assessed for their skewness and 
kurtosis. Skewness is a measure used to describe the symmetry of a distribution while 
kurtosis describes the peakedness of that distribution. Kim (2013) and West et al. (1996) 
suggest that an absolute skewness value of <2 and an absolute kurtosis value of <7 
indicate relative normality. Assessing histograms, skewness, and kurtosis is preferable to 
assessing standard errors and z-values for large sample sizes, since with large sample 
sizes standard errors decrease, leading to significant z-values and falsely rejecting the 
null hypothesis that data are normally distributed. Kim (2013) has suggested that for 
sample sizes greater than 300, histograms, skew, and kurtosis are better indicators of 
normality. No item had an absolute skewness value of  >1, and no item had an absolute 
kurtosis value of  > 2, so data were treated as normal. Descriptive statistics for 







Table 3: Means, standard deviations, distributions, and missing values for each 
scale 
Measure Mean SD Skewness Kurtosis % Missing 
Belonging 3.55 0.8 -0.61 0.36 2.97 
Self-efficacy 3.91 0.71 -0.71 0.94 2.97 
Growth Mindset 3.91 0.77 -0.68 0.68 2.24 
Meaningful Learning 3.61 0.82 -0.57 0.17 3.21 
Adult Relationships 3.76 0.83 -0.66 0.15 11.51 
Peer Relationships 3.59 0.92 -0.59 -0.06 10.09 
Agency - Interpersonal 3.45 0.81 -0.41  0.08 1.21 
Agency - Organizational 3.42 0.88 -0.46 -0.07 1.94 
Agency - Personal 3.63 0.81 -0.52 0.27 2.39 
 
 
Summary Scale Statistics 
 As expected, based on previous studies, all scales had strong internal reliability, 
with no improvement across all scales if any items were dropped. Table 4 below displays 
Cronbach’s alpha and item correlation range for each scale. 
 
Table 4: Cronbach’s alpha and correlation range for each respective scale 
Measure Cronbach’s Alpha Correlation Range 
Belonging 0.94 (.67-.85) 
Self-Efficacy 0.93 (.76-.84) 
Growth Mindset 0.91 (.81-.85) 
Meaningful Learning 0.94 (.69-.84) 
Adult Relationships 0.94 (.76-.82) 
Peer Relationships 0.96 (.77-.85) 
Interpersonal Agency 0.85 (.68-.80) 
Organizational Agency 0.87 (.77-.81) 





Assessing for multicollinearity 
 Factor analysis relies on an assumption of independence within the data. That 
means that if two items are too highly correlated, they are redundant, and this can 
overinflate standard errors, and subsequently decrease coefficients, thereby masking what 
would otherwise be significant relationships. As noted previously, a correlation of greater 
than .85 suggests potential multicollinearity (Brown, 2006; Kline, 2011). However, 
correlations greater than .6 suggest strong relationships (Brown, 2006). Correlation 
matrices were first conducted for each respective scale, with medium to high correlations, 
as expected, for items within each scale with each scale ranging from belonging (.40-.63), 
self-efficacy (.49-.64), meaningful learning (.47-.69), growth mindset (.59-.64), 
supportive adult relationships (.49-.68), supportive peer relationships (.54-.71), and 
agency (.33-.62). Following conducting within scale item correlations, full scale 
measures were correlated with one another. Table 5 below displays means, standard 
deviations, correlation coefficients, confidence intervals, and significance levels for each 
latent variable.  
 Correlations were all positive, significant at p<0.01, and medium to high with the 
exception of growth mindset. The strongest relationships were between measures of 
agency and meaningful learning (r=.75), supportive adult and peer relationships (r=.74), 
and belonging and peer relationships (r=.72). Growth mindset had the lowest correlations 
across measured variables, but was most highly correlated with self-efficacy (r=.46), 
suggesting that beliefs that one’s ability grows with effort is associated with one’s beliefs 






Table 5: Means, standard deviations, correlations, confidence intervals, and significance levels for latent variables 
Variable M SD 1 2 3 4 5 6 
1. Belonging 3.55 0.80       
2. Self-efficacy 3.91 0.71 .60** [.58, .62]      
3. Meaningful Learning 3.61 0.82 .68**[.66, .70] .56** [.54, .59]     
4. Adult Relationships 3.76 0.83 .61** [.59, .64] .43** [.40, .46] .64** [.62, .66]    
5. Peer Relationships 3.59 0.92 .72** [.70, .73] .46** [.43, .49] .59** [.56, .61] .74** [.73, .76]   
6. Agency 3.50 0.75 .71** [ .69, .73] .57** [.55, .60] .75** [.73, .77] .69** [.67, .71] .67** [.65, .69]  







academic mindset, belonging and meaningful learning were most highly related to one 
another (.68), followed by belonging and self-efficacy (.60). While results did not 
approach the threshold of .85 (Kline, 2015) for multicollinearity, variables were 
moderately to strongly related to one another, raising questions about the discreteness of 
each measure and suggesting potential tautological relationships amongst some of the 
latent variables. The high correlations suggest that redundancy could affect relationships 
in subsequent analyses (Kline, 2015; Brown, 2006). Issues with measuring highly 
correlated latent variables with one another will be further discussed in the following 
chapter.  
 
Demographics of Respondents 
 The demographic information for the full sample (N=3,301) is presented in table 
6 below. The final sample was composed of young people ages 13-19 (M=16.16; 
SD=1.48) attending high school in the United States. Respondents were evenly split 
across grades, 24% (N=795) 9th graders, 26% (N=875) 10th graders, 25% (N=822)11th 
graders, and 24% (N=809) 12th graders. The gender breakdown was 49% female 
(N=1,617), 50% male (N=1,650), and 1% nonbinary or otherwise identified (N=33). 
Racial and ethnic breakdown was 49.4% White (N=1630), 14.4% Black (N=475), 25.3% 
Latinx (N=835), 5.7% Asian (189), 0.4% Pacific Islander, 0.9% American Indian or 
Native Alaskan, and 3.8% Multiracial (Combined N=172). Urbanicity was broken down 
into four categories, with 24.7% of respondents living in cities, 30% living in suburbs, 
27.8% living in towns, and 13.3% living in rural areas. Socioeconomic status was 





free or reduced priced lunch, with 50% of the sample (N=1,657) having a parent who had 
graduated from college, and 52% (N=1,713) reporting they receive free or reduced priced 
lunch. Over a quarter (26%; N=860) reported not speaking English at home.  
 
Table 6: Sample demographic characteristics (n=3,301) 
Variable Group N Percent of 
sample 
Age 13 149       4.5% 
 14 353 10.6% 
 15 509 15.4% 
 16 888 26.9% 
 17 739 22.4% 
 18 516 15.6% 
 19 140 4.2% 
Grade 9 795 24% 
 10 875 26% 
 11 822 25% 
 12 809 24% 
Sex Male 1,617 49% 
 Female 1,650 50% 
 Otherwise identified or nonbinary 33 1% 
Race White 1,630 49.4% 
 Latinx or Hispanic 835 25.3% 
 Black 475 14.4% 
 Asian 189 5.7% 
 Multiracial 127 3.8% 
 American Indian or Native Alaskan 31 0.9% 
 Pacific Islander 14 0.4% 
Urbanicity City 818 24.7% 
 Suburb 993 30% 
 Town 919 27.8% 
 Rural 440 13.3% 
Free or reduced 
priced lunch 
Yes 1,713 52% 
 No 1,427 43.2% 
Parent graduated 
from college 
Yes 1,657 51% 
 No 1,644 49% 
English only 
spoken at home 
Yes 2,441 73.9% 







 Following preliminary analyses, confirmatory factor analyses were conducted for 
each respective latent factor and associated items. Table 7 below reports fit statistics for 
each respective first order latent factor for each model.  
 
Table 7: Fit statistics for each respective latent variable measurement model 
Measure Chi Square (df) P-Value CFI TLI RMSEA SRMR 
Belonging 317.835(35) <0.001 0.963 0.952 0.05 0.024 
Self-efficacy 128.961(20) <0.001 0.977 0.968 0.041 0.019 
Growth Mindset 23.530(2) <0.001 0.990 0.971 0.058 0.013 
Meaningful Learning 458.286(35) <0.001 0.949 0.934 0.061 0.031 
Adult Relationships 504.099(35) <0.001 0.939 0.929 0.068 0.028 
Peer Relationships 662.935(35) <0.001 0.957 0.944 0.078 0.029 
Interpersonal Agency 19.734(2) <0.001 0.993 0.978 0.052 0.014 
Organizational 
Agency 5.666(2) 0.059 0.999 0.996 0.24 0.007 
Personal Agency 8.440(2) 0.015 0.997 0.991 0.032 0.010 
 
 As displayed, all single order latent factor models had acceptable to good fit. All 
chi-sq values were non-significant, with the exception of the organizational agency, 
which is to be expected with large sample sizes (Brown, 2006). Agency subscales fit 
statistics are included above, but are expected to be better understood within a higher 
order latent factor of agency, described in the following section. Factor loadings and 





Table 8: Standardized and unstandardized factor loadings, significance levels, and 
accounted for variance for items relating to the latent variable of belonging 
Indicator B SE Z p-value Beta R2 
Residual 
Variance 
belonging_1 1 0 NA NA 0.682 0.46 0.54 
belonging_2 1.106 0.028 39.177 <0.001 0.754 0.57 0.43 
belonging_3 1.059 0.032 33.378 <0.001 0.722 0.52 0.48 
belonging_4 1.034 0.029 36.038 <0.001 0.705 0.49 0.51 
belonging_5 1.092 0.032 33.767 <0.001 0.745 0.55 0.45 
belonging_6 0.915 0.03 30.006 <0.001 0.624 0.39 0.61 
belonging_7 1.051 0.03 34.497 <0.001 0.717 0.51 0.49 
belonging_8 1.182 0.031 38.219 <0.001 0.806 0.64 0.35 
belonging_9 1.197 0.032 37.982 <0.001 0.816 0.66 0.34 
belonging_10 1.191 0.032 37.421 <0.001 0.812 0.66 0.34 
 
 
Table 9: Standardized and unstandardized factor loadings, significance levels, and 
accounted for variance for items relating to the latent variable of self-efficacy 
Indicator B SE Z p-value Beta R2 
Residual 
Variance 
selfefficacy_1 1 0 NA NA 0.728 0.53 0.47 
selfefficacy_2 1.028 0.025 41.324 <0.001 0.748 0.56 0.44 
selfefficacy_3 1.055 0.024 43.924 <0.001 0.768 0.59 0.41 
selfefficacy_4 1.033 0.025 40.555 <0.001 0.751 0.56 0.44 
selfefficacy_5 1.092 0.026 42.437 <0.001 0.794 0.63 0.37 
selfefficacy_6 1.06 0.026 40.426 <0.001 0.771 0.59 0.41 
selfefficacy_7 0.975 0.026 38.062 <0.001 0.71 0.50 0.50 







Table 10: Standardized and unstandardized factor loadings, significance levels, and 
accounted for variance for items relating to the latent variable of growth mindset 
Indicator B SE Z p-value Beta R2 
Residual 
Variance 
growthmind_1 1 0 NA NA 0.759 0.58 0.42 
growthmind_2 1.062 0.027 40.022 <0.001 0.806 0.65 0.35 
growthmind_3 1.047 0.029 36.66 <0.001 0.794 0.63 0.37 
growthmind_4 1.07 0.028 37.812 <0.001 0.812 0.66 0.34 
 
Table 11: Standardized and unstandardized factor loadings, significance levels, and 
accounted for variance for items relating to the latent variable of meaningful 
learning 
Indicator B SE Z p-value Beta R2 
Residual 
Variance 
meaningful_1 1 0 NA NA 0.79 0.62 0.38 
meaningful_2 1.02 0.017 59.229 <0.001 0.806 0.65 0.35 
meaningful_3 0.852 0.023 36.912 <0.001 0.673 0.45 0.55 
meaningful_4 0.995 0.018 56.742 <0.001 0.786 0.62 0.38 
meaningful_5 0.817 0.021 38.558 <0.001 0.645 0.42 0.58 
meaningful_6 0.987 0.017 56.538 <0.001 0.78 0.61 0.39 
meaningful_7 0.913 0.022 41.409 <0.001 0.721 0.52 0.48 
meaningful_8 0.919 0.023 40.603 <0.001 0.726 0.53 0.47 
meaningful_9 0.958 0.02 46.978 <0.001 0.757 0.57 0.43 








Table 12: Standardized and unstandardized factor loadings, significance levels, and 
accounted for variance for items relating to the latent variable of supportive 
relationships with school adults 
Indicator B SE Z p-value Beta R2 
Residual 
Variance 
adultrelat_1 1 0 NA NA 0.773 0.60 0.4028016 
adultrelat_2 0.983 0.021 47.173 <0.001 0.76 0.5775492 0.4224508 
adultrelat_3 0.954 0.02 47.962 <0.001 0.737 0.5433098 0.4566902 
adultrelat_4 0.973 0.023 42.577 <0.001 0.752 0.565085 0.434915 
adultrelat_5 0.97 0.023 41.657 <0.001 0.75 0.5618867 0.4381133 
adultrelat_6 1.002 0.022 45.502 <0.001 0.775 0.5999817 0.4000183 
adultrelat_7 0.963 0.022 43.518 <0.001 0.744 0.5538057 0.4461943 
adultrelat_8 0.949 0.025 38.176 <0.001 0.734 0.538365 0.461635 
adultrelat_9 0.977 0.021 45.941 <0.001 0.755 0.5704944 0.4295056 
adultrelat_10 1.017 0.021 48.208 <0.001 0.786 0.6172364 0.3827636 
 
Table 13: Standardized and unstandardized factor loadings, significance levels, and 
accounted for variance for items relating to the latent variable of supportive 
relationships with school peers 
Indicator B SE Z p-value Beta R2 
Residual 
Variance 
peerrelat_1 1 0 NA NA 0.758 0.57 0.43 
peerrelat_2 1.093 0.018 59.388 <0.001 0.829 0.69 0.31 
peerrelat_3 1.07 0.019 55.89 <0.001 0.811 0.66 0.34 
peerrelat_4 1.084 0.02 54.826 <0.001 0.822 0.68 0.32 
peerrelat_5 1.057 0.02 52.552 <0.001 0.801 0.64 0.36 
peerrelat_6 0.954 0.025 38.807 <0.001 0.723 0.52 0.48 
peerrelat_7 1.053 0.021 49.537 <0.001 0.798 0.64 0.36 
peerrelat_8 1.079 0.022 50.099 <0.001 0.817 0.67 0.33 
peerrelat_9 1.077 0.021 52.168 <0.001 0.816 0.67 0.33 






Table 14: Standardized and unstandardized factor loadings, significance levels, and 
accounted for variance for items relating to the latent variable of interpersonal 
agency 
Indicator B SE Z p-value Beta R2 
Residual 
Variance 
agency_1 1 0 NA NA 0.642 0.41 0.59 
agency_2 1.235 0.04 31.199 <0.001 0.793 0.63 0.37 
agency_3 1.214 0.04 30.545 <0.001 0.779 0.61 0.39 
agency_4 1.082 0.038 28.447 <0.001 0.695 0.48 0.52 
 
Table 15: Standardized and unstandardized factor loadings, significance levels, and 
accounted for variance for items relating to the latent variable of personal agency 
Indicator B SE Z p-value Beta R2 
Residual 
Variance 
agency_5 1 0 NA NA 0.747 0.56 0.44 
agency_6 1.08 0.027 39.768 <0.001 0.807 0.65 0.35 
agency_7 1.069 0.026 41.169 <0.001 0.799 0.64 0.36 
agency_8 0.888 0.028 32.019 <0.001 0.663 0.44 0.56 
 
Table 16: Standardized and unstandardized factor loadings, significance levels, and 
accounted for variance for items relating to the latent variable of organizational 
agency 
Indicator B SE Z p-value Beta R2 
Residual 
Variance 
agency_9 1 0 NA NA 0.616 0.38 0.62 
agency_10 1.249 0.046 27.019 <0.001 0.77 0.59 0.41 
agency_11 1.198 0.047 25.664 <0.001 0.738 0.54 0.46 
agency_12 1.263 0.046 27.649 <0.001 0.779 0.61 0.39 
 
In the confirmatory factor models above, all observed variables have been 
standardized, and the latent variance has been fixed to 0 before entering the model in 
order to aid in interpretation and be able to make cross item comparisons. As a result, the 





regression coefficients with the first item in each scale serving as a reference indicator. 
For instance, one increase in the latent factor of personal agency (seen in Table 17) is 
associated with a 1.263 unstandardized unit increase on agency_12. The Beta column in 
the tables above is more easily interpreted, as items are standardized across scales, and 
there is no need for a reference indicator. The Beta column represents the standardized 
factor loadings. These can be interpreted as correlations between the item and its 
associated factor. R2 score is the standardized factor loadings squared, which represents 
the variance in the item accounted for by the latent factor. Residual variance can then be 
calculated by subtracting the R2 score from 1, and represents the variance not accounted 
for by the latent factor. Kline (2015) suggests that in order to have robust convergent 
validity, the majority of the variance in each item should be explained by the factor. A 
general rule is that standardized factor loadings should be >.7, however, in practice, 
standardized factor loadings >.4 indicate a substantial relationship between the item and 
associated factor (Brown, 2015). For these scales, there are no standardized factor 
loadings <.6 suggesting that the latent factors explain a large proportion of the variance in 
the item responses and demonstrate strong convergent validity across scales. 
 
Higher order factor analysis for agency 
The first higher order measurement model conducted was to assess whether the 
agency subscales loaded onto a higher order latent factor of agency. Fit statistics and 
factor loadings for items and subscales for the higher order construct are presented below 






Table 17: Fit indices for the higher order construct of agency 
Factor Chi Square (df) P-Value CFI TLI RMSEA SRMR 
Agency 386.38 (51) <0.001 0.973 0.965 0.056 0.029 
 
 
Table 18: Unstandardized and standardized factor loadings, significance, and 
variance estimates for higher order construct of agency 
Latent Factor Indicator B SE Z p-value Beta R2 
Residual 
Variance 
AG_INT agency_1 1 0 NA NA 0.661 0.44 0.56 
AG_INT agency_2 1.141 0.033 34.326 <0.001 0.754 0.57 0.43 
AG_INT agency_3 1.154 0.033 34.699 <0.001 0.763 0.58 0.42 
AG_INT agency_4 1.121 0.035 32.028 <0.001 0.741 0.55 0.45 
AG_ORG agency_5 1 0 NA NA 0.74 0.55 0.45 
AG_ORG agency_6 1.066 0.024 43.903 <0.001 0.789 0.62 0.38 
AG_ORG agency_7 1.053 0.024 44.007 <0.001 0.78 0.51 0.49 
AG_ORG agency_8 0.968 0.026 37.094 <0.001 0.717 0.51 0.49 
AG_PER agency_9 1 0 NA NA 0.612 0.37 0.63 
AG_PER agency_10 1.215 0.041 29.762 <0.001 0.743 0.55 0.45 
AG_PER agency_11 1.22 0.044 27.692 <0.001 0.746 0.56 0.44 
AG_PER agency_12 1.308 0.045 29.324 <0.001 0.8 0.64 0.34 
AGENCY AG_INT 1 0 NA NA 0.964 0.93 0.07 
AGENCY AG_ORG 1.031 0.035 29.473 <0.001 0.887 0.79 0.21 







Figure 1: Higher order CFA model with standardized path loadings for a higher 




As shown above, the higher order construct of agency had good overall fit statistics, and 
accounted for a huge proportion of the covariance in the subscales of interpersonal 
agency (R2 =.93), organizational agency (R2 = .79), and personal agency (R2 = .80). 
Standardized factor loadings from the single order latent factors to the higher order latent 
factor of agency were high, and suggested that a more general experience of agency 
accounts for much of the variation in the individual experiences of interpersonal, 
organizational, and personal agency within school. 
 To this point, how missing data will be handled, demographics, distributions of 
data, descriptive relationships within the data, internal reliability for each scale, and 
factor analyses for each respective latent factor have all been addressed. The following 








Research Question 1: In what ways are the four mindsets associated with an 
academic mindset (e.g., a sense of belonging, self-efficacy, growth mindset, 
meaningful learning) related to one another?   
 
 To answer the first research question, a higher order confirmatory factor model 
was fit to the four latent constructs of belonging, self-efficacy, growth mindset, and 
meaningful learning. As a first step in fitting a higher order factor model, a model was 
initially evaluated that allowed all four latent constructs to freely covary (Brown, 2015). 
When fitting a higher order CFA, it is important to evaluate whether the proposed higher 
order construct explains additional variance than is explained without the higher order 
construct (Brown, 2015). Therefore, prior to including academic mindset in the model, a 
model was fit with all four latent factors, where those latent factors were allowed to 
freely covary. That model had good fit (c2(458) = 2024.01, p<0.001; CFI = .960; TLI = 
.957; RMSEA = .041; SRMR = .032), and significant covariances among all single order 
latent constructs (see Table 19). Figure 2 below depicts the initial model with all single 
order latent factors allowed to freely covary. Table 20 below displays covariance 













Table 19: Covariance estimates for latent factors  
 Estimate Std.Err z-value P(>|z|) 
Belonging ~~    
Meaningful Learning  0.723 0.013 55.291 <0.001 
Self-efficacy 0.647 0.016 40.135 <0.001 
Growth Mindset 0.327 0.022 14.69 <0.001 
Meaningful Learning ~~    
Self-efficacy 0.609 0.017 36.224 <0.001 
Growth Mindset 0.34 0.021 15.951 <0.001 
Self-efficacy ~~    
Growth Mindset 0.519 0.02 25.955 <0.001 
 
All covariances were significant, illustrating strong relationships amongst the latent 
factors. As hypothesized, the strongest relationships were amongst belonging and 
meaningful learning, meaningful learning and self-efficacy, and self-efficacy and growth 
mindset. Factor loadings also indicated significant strong linear relationships, and 
accounted for variance between observed items and their associated respective latent 
factor (see Table 20 below).  
Following fitting that initial model, academic mindset was included in the model 
as a higher order latent factor to see whether a higher order construct would explain the 
shared variance among factors better than when they were allowed to freely covary. Fit 
statistics for this model also indicated good fit (c2(460) = 2185.95, p<0.001; CFI = .956; 
TLI = .953; RMSEA = .043; SRMR = .042). Figure 3 displays the specified model with 






Table 20: Unstandardized and standardized factor loadings, significance, and 
variance estimates for CFA model with freely covarying single order latent factors 
Latent 
Factor Indicator B SE Z p-value Beta R
2 Residual Variance 
B belonging_1 0.696 0.018 37.871 <0.001 0.681 0.46 0.54 
B belonging_2 0.758 0.017 44.325 <0.001 0.744 0.55 0.45 
B belonging_3 0.677 0.018 37.738 <0.001 0.716 0.51 0.49 
B belonging_4 0.795 0.018 44.891 <0.001 0.703 0.49 0.51 
B belonging_5 0.688 0.017 39.885 <0.001 0.736 0.54 0.46 
B belonging_6 0.677 0.02 34.049 <0.001 0.616 0.38 0.62 
B belonging_7 0.766 0.019 41.172 <0.001 0.708 0.5 0.5 
B belonging_8 0.866 0.016 53.633 <0.001 0.814 0.66 0.34 
B belonging_9 0.857 0.017 51.803 <0.001 0.816 0.67 0.33 
B belonging_10 0.86 0.016 52.645 <0.001 0.82 0.67 0.33 
ML meaningful_1 0.88 0.016 56.045 <0.001 0.796 0.63 0.37 
ML meaningful_2 0.865 0.016 53.093 <0.001 0.812 0.66 0.34 
ML meaningful_3 0.672 0.018 36.304 <0.001 0.679 0.46 0.54 
ML meaningful_4 0.846 0.016 53.094 <0.001 0.782 0.61 0.39 
ML meaningful_5 0.74 0.019 39.013 <0.001 0.65 0.42 0.58 
ML meaningful_6 0.865 0.016 53.923 <0.001 0.78 0.61 0.39 
ML meaningful_7 0.741 0.018 40.736 <0.001 0.726 0.53 0.47 
ML meaningful_8 0.743 0.018 41.02 <0.001 0.739 0.55 0.45 
ML meaningful_9 0.803 0.017 47.628 <0.001 0.763 0.58 0.42 
ML meaningful_10 0.81 0.017 47.525 <0.001 0.773 0.6 0.4 
SE selfefficacy_1 0.654 0.016 41.561 <0.001 0.727 0.53 0.47 
SE selfefficacy_2 0.691 0.016 42.623 <0.001 0.741 0.55 0.45 
SE selfefficacy_3 0.639 0.016 41.248 <0.001 0.767 0.59 0.41 
SE selfefficacy_4 0.672 0.016 41.185 <0.001 0.747 0.56 0.44 
SE selfefficacy_5 0.675 0.015 43.627 <0.001 0.79 0.62 0.38 
SE selfefficacy_6 0.676 0.016 40.983 <0.001 0.766 0.59 0.41 
SE selfefficacy_7 0.639 0.016 40.141 <0.001 0.706 0.5 0.5 
SE selfefficacy_8 0.686 0.016 43.376 <0.001 0.744 0.55 0.45 
GM growthmind_1 0.703 0.017 41.253 <0.001 0.76 0.58 0.42 
GM growthmind_2 0.72 0.017 42.05 <0.001 0.807 0.65 0.35 
GM growthmind_3 0.702 0.017 41.72 <0.001 0.792 0.63 0.37 













In order to assess whether the second model with the higher order factor of academic 
mindset had better fit, a chi square difference test with a Santorra-Bentler (2010) 
correction was conducted. The chi square likelihood ratio test was significant, indicating 
that the model with academic mindset fit the data better than the initial model (see Table 
21).  
 
Table 21: Nested chi square difference test between initial model with freely 
covarying single order latent factors and model with higher order latent factor of 
academic mindset. 
 Df AIC BIC Chisq Chisq P value 
Model 1 – without academic 
mindset 458 214533 215146 3002.1 
  
Model 2 – with academic mindset 460 214768 215369 3241.6 170.76 <0.001 
 
Results of the chi square difference test indicated that the higher order factor of academic 
mindset accounted for additional shared variance among the single order latent constructs 
of belonging, meaningful learning, self-efficacy, and growth mindset. The higher order 
factor of academic mindset accounted for 72.4% of the variance in the latent factor of 
belonging, 67.2% of the variance in meaningful learning, 59.9% of the variance of self-
efficacy, and 21.5% of the variance of growth mindset (see Table 22 below). 
 
Table 22: R2 values for single order latent constructs 
accounted for by higher order factor of academic mindset. 
Latent Factor R2 Residual Variance 
Belonging 0.724 0.276 
Meaningful Learning 0.672 0.228 
Self-efficacy 0.599 0.411 





Factor loadings for latent factors were all significant and positively related to the higher 
order factor of academic mindset. As described previously, factor loadings can be 
interpreted as regression coefficients, with the standardized loadings being more 
interpretable since they use the same metric (Brown, 2015). For this model, this can be 
interpreted as a one unit increase in the higher order latent construct of academic mindset 
is associated with a .85 standardized unit increase in belonging, a .82 standardized unit 
increase in meaningful learning, a .77 standardized unit increase in self-efficacy, and a 
.46 standardized unit increase in growth mindset. Both unstandardized and standardized 
factor loadings for the single order latent factors to the higher order latent factor of 
academic mindset are reported in Table 23 below. Item level loadings and estimates are 
not reported for this model as they are the same as the previous model displayed in Table 
22 above. 
 
Table 23: Unstandardized and standardized latent factor loadings, and significance 
estimates for model with higher order latent factor of academic mindset. 
Latent Variables B Std.Err z-value P(>|z|) Standardized 
Academic Mindset =~     
BELONGING 1.619 0.086 18.872 0 0.851 
MEANINGFULLEAR 1.431 0.073 19.631 0 0.82 
SELFEFFICACY 1.223 0.056 21.654 0 0.774 
GROWTHMINDSET 0.524 0.031 17.147 0 0.464 
  
Model Interrogation 
 While the specified CFA model with the higher order construct of academic 
mindset fits the data reasonably well, and fit statistics were good, the high levels of 





are significant relationships that aren’t explained by the model. It could be, for instance, 
that the model fit the data well, not because academic mindset accounts for shared 
variance between the four latent factors that would otherwise be unique variance, but 
because the latent factors are so highly related that the relationships are tautological and 
redundant. In order to assess whether the model adequately captures observed 
relationships, without additional relationships that are unspecified within the model, 
modification indices and residual matrices were evaluated (Kenny, 2002; Kline, 2011). 
Both modification indices as well as investigating the relationships amongst the item 
residuals are ways to identify areas of strain in the model, or significant error 
relationships that are unaccounted for by the model (Brown, 2015). Specifying those 
relationships may result in decreases in the chi square and an overall improvement in 
model fit, but may diminish the practical meaning and application of the model if too 
many additional paths need to be specified (Brown, 2015). 
 Modification indices show how much the overall fit of the model would be 
expected to improve if a certain path was specified in the model. A typical rule of thumb 
for modification indices is to look at the modification index as well as the standardized 
expected parameter change. Modification indices above 3.84 indicate that specifying that 
path in the model would result in a significant improvement in the overall chi squared 
value. The expected parameter change is an estimate of how much specifying that 
particular path would result in improved relationships within the model. As another 
check, residual matrices indicate significant relationships between error covariances at 





respecifying a model is a theoretical process as well. The 3.84 and 1.96 cutoffs are not 
hard and fast rules (Brown, 2015). Specifying each path has to make theoretical sense as 
well, and each additional specified path can diminish the practical value of the model. If 
there are too many additionally specified paths required to obtain a good fitting model, it 
may reveal a more fundamental problem with the measurement items or conceptual 
model itself (Brown, 2015; Byrne, 2004). 
 For the present model, there was a question of what additional relationships may 
exist within the model items and factors, since they were so highly correlated with one 
another. Investigating the modification indices revealed more than one hundred 
recommended changes to the model, and residual matrices revealed large numbers of 
significant and unaccounted for relationships amongst items. The first twenty lines of the 
requested modification indices are shown below in Table 24 as an example.    
 To assess whether these changes were theoretically sound, as well as resulting in 
improved model fit and relationships, multiple series of additional specifications were 
explored. Some of those included dropping items which is recommended if the item cross 
loads onto multiple latent factors, whereas others attempted to maintain as many items as 
possible but specifying conceptually driven paths within the model. Ultimately, the 
conclusion was reached that there was not a better model than the original one, and it was 






Table 24: Sample of first twenty lines requested modification indices for CFA model 
of academic mindset. 
 Variable op Variable MI EPC 
630 meaningful_8 ~~ meaningful_9 277.656 0.156 
742 SELFEFFICACY ~~ GROWTHMINDSET 238.403 0.415 
735 BELONGING ~~ MEANINGFULLEARNING 238.401 1.498 
301 belonging_3 ~~ belonging_5 149.869 0.102 
615 meaningful_7 ~~ meaningful_8 103.361 0.097 
239 belonging_1 ~~ belonging_2 100.524 0.102 
737 BELONGING ~~ GROWTHMINDSET 85.124 -0.296 
739 MEANINGFULLEARNING ~~ SELFEFFICACY 85.123 -0.61 
201 GROWTHMINDSET =~ selfefficacy_3 84.981 0.1 
504 meaningful_1 ~~ meaningful_2 74.427 0.077 
510 meaningful_1 ~~ meaningful_8 71.261 -0.079 
304 belonging_3 ~~ belonging_8 65.93 -0.069 
734 growthmind_3 ~~ growthmind_4 60.895 0.069 
506 meaningful_1 ~~ meaningful_4 60.037 0.074 
115 BELONGING =~ meaningful_5 59.499 0.102 
359 belonging_5 ~~ belonging_8 56.225 -0.062 
720 selfefficacy_7 ~~ selfefficacy_8 54.986 0.06 
567 meaningful_4 ~~ meaningful_8 53.378 -0.068 
220 ACADEMICMINDSET =~ meaningful_4 53.263 -0.24 
224 ACADEMICMINDSET =~ meaningful_8 49.952 0.229 
 
Summary. There are therefore two conclusions to the analysis of the first 
research question. The first is that the latent factors hypothesized to be associated with 
academic mindset are strongly associated with the higher order construct of academic 
mindset. Further, academic mindset as a higher order latent factor accounts for additional 
variance in those latent factors than is captured in a model where they are allowed to 
freely covary, suggesting that there is a shared experience captured by the construct of 
academic mindset that accounts for additional unique variance that is greater than those 





measurement overlap between the measurements of the latent factors associated with 
academic mindset. Because of that overlap, it is difficult to identify the discrete 
contribution of the independent beliefs and experiences of belonging, meaningful 
learning, self-efficacy, and growth mindset to the higher order factor of academic 
mindset. There is a relationship; but the specifics of that relationship are unclear. 
Implications of these findings will be discussed further in the following chapter.  
 
Research Question 2: Is the measure of academic mindset invariant across race, 
gender, and grade? 
 
 To answer this question, the measurement model of academic mindset was tested 
for invariance using a series of multiple group difference tests with progressively 
restrictive equality constraints. As discussed in the previous chapter, when testing for 
multiple group invariance, the sample is split into the groups of interest, that split model 
is tested against a base model, and then those models with equal group constraints are 
tested for whether they understood and responded the questions similarly (configural 
invariance), whether they have similar relationships among variables (loadings or metric 
invariance), whether they have similar item and factor intercepts (scalar invariance), and 
whether they have similar average responses across variables. At each step, increasingly 
restrictive equality constraints are placed on the model, the models are nested, and nested 
chi square difference tests are conducted in order to ascertain whether there are 
differences between groups at each of these levels. If the chi square value is significant, 





subsequent analyses can be conducted to identify the exact areas of difference. If the chi 
square value is non-significant, then there is invariance, or no significant difference 
between groups at that level. 
 While there are conceptual questions emerging from the analysis to the first 
research question about the overlap in measurement items and latent factors associated 
with academic mindset, model structure was confirmed and fit the data well. Conceptual 
questions about measurement will be discussed further in the following chapter. 
However, because of the exploratory nature of the model and questions in this study, the 
measurement model was tested for four types of invariance for groups related to gender, 
race, and grade in high school to identify whether there was model invariance across 
groups. Nested chi square difference tests for each respective group are presented below 
in Tables 25-27. For each respective analysis, the sample was split by gender (female, 
male), race (Black, white, Latinx, Asian), and grade in high school (lower high school – 
9th & 10th grade; upper high school – 11th and 12th grade). Participants who did not fall 
into those categories were excluded from the analysis.  
 Results indicated that the model was invariant for gender at the configural 
(p=0.392) and loadings (p=0.584) levels, but non invariant for model intercepts and 
means (p<0.001), suggesting that there were differences across gender for model 
intercepts and means. The model was non invariant at all levels for race (p<0.001), 
suggesting differences in the model across racial groups, and an inability to make 
comparisons in the model for young people from different racial backgrounds. The model 





scalar, and means levels, suggesting differences in responses across grade at those levels, 
and an inability to make cross group comparisons by grade for factor loadings, intercepts, 
and mean responses.  
Table 25: Nested chi square multiple group invariance tests for gender. 
 Df AIC BIC Chisq Chisq diff df P-value 
base 460 212290 212890 3249.7    
configural 920 212039 213239 3988.7 467.69 460 0.392 
loadings 951 212030 213044 4041.8 28.71 31 0.584 
intercepts 978 212075 212926 4140.3 94.54 27 <0.001 
means 983 212123 212945 4198.8 73.58 5 <0.001 
 
Table 26: Nested chi square multiple group invariance tests for race. 
 Df AIC BIC Chisq Chisq diff Df P-value 
base 460 202643 203238 2951.3    
configural 1840 201769 204151 5027.1 1621.47 1380 <0.001 
loadings 1933 201706 203534 5149.7 1173.08 93 <0.001 
intercepts 2014 201741 203086 5346.5 190.38 81 <0.001 
means 2029 201802 203058 5437.7 115.13 15 <0.001 
 
Table 27: Nested chi square multiple group invariance tests for grade. 
 Df AIC BIC Chisq Chisq diff Df P-value 
base 460 214768 215369 3241.6    
configural 920 214705 215907 3902.8 481.27 460 0.2381 
loadings 951 214692 215708 3951.7 74.74 31 <0.001 
intercepts 978 214704 215557 4017.4 63.34 27 <0.001 






Research Question 3: What is the relationship between high school students’ 
perceived relational supports with both teachers and peers and their academic 
mindsets?  
 
 The high levels of correlation and covariance amongst relational support latent 
factors and the independent mindsets associated with academic mindset suggest that there 
may be tautological or redundant relationships amongst those variables, diminishing the 
information gleaned from their relationships to one another. That is, if the measurements 
for relational support and belonging, for instance, are actually measuring the same 
subjective experience, they are likely to be related to one another, as they capture the 
same experience. Issues with measurement overlap as well as conceptual overlap in 
measuring subjective experiences will be discussed further in the following chapter. 
However, because of the practical implications of how relational support may influence 
subjective mindsets, there are several substantive reasons to proceed with the next two 
research questions. 
 In order to answer this research question, a structural equation model was fit 
relating the subjective experiences of relational support from adults and peers, 
respectively, with the higher order latent construct of academic mindset. The latent 
factors of peer relationships and adult relationships were allowed to covary and control 
factors were included in the model to ascertain the unique relationships of adult and peer 
relationships to academic mindset after controlling for several demographic factors. 
Control variables included gender, race, age, whether English is spoken at home, 





the path analysis output, as well as a diagram of the path analysis, are included below. Fit 
statistics were inconsistent, with some demonstrating good fit, and others such as the CFI 
below the criteria demonstrating good fit, (c2(1828) = 5953.03, p<0.001; CFI = .87; TLI 
= .9-; RMSEA = .030; SRMR = .042).  




Table 28: Structural equation model relating latent factors of adult and peer 
relationships to academic mindset 
 B b SE p-value 
Direct effect on academic 
mindset 
  Adult Relationships 



















As expected, there was significant covariance between the latent factors of adult 
relationships and peer relationships (b = .779; p<0.001), and direct effects from both 
adult (b=0.36; p<0.001) and peer (b=0.425; p<0.001) with a significant total effect from 































Research Question 4: Are the relationships between perceived relational support 
from teachers and peers with academic mindset explained by perceived levels of 
agency within school? 
 
Following analyzing a model with only direct effects of relational support from 
adults and peers, a model was fit including agency as an indirect effect on academic 
mindset to see how much of the effect from relational support with adults and peers on 
academic mindset was explained by students’ experiences of agency. Model fit was fair 
(c2 (2635) = 7258.56, p<0.001; CFI = 0.89; TLI = 0.91; RMSEA = 0.027; SRMR = 
0.040). Both the CFI and TLI fall below the recommended threshold of 0.95, but some 
researchers consider 0.90 to be adequate fit, particularly in models with a large number of 
estimated parameters (Brown, 2015). A diagram of that model is presented below (see 
Figure 5), with results from that analysis presented in Table 29. 
Direct effects 
Analysis revealed several significant associations among factors in the model. 
There was a significant direct effect from peer relationships on academic mindset (b = 
0.182; p<0.001), as well as significant direct effects from both adult relationships (b = 
0.525; p<0.001) and peer relationships (b = 0.320; p<0.001) on agency. Finally, there 
was a direct effect of agency on academic mindset (b=0.773; p<0.001). These findings 
suggest positive and significant relationships between adult and peer relationships in 
school, as well as experiences of agency in school, with students’ academic mindsets. In 





associated with higher ratings of experiences of agency, both of which were 
independently associated with significantly higher ratings of academic mindset. Notably, 
after including agency as an indirect effect in the model, the significant relationship of 
adult relationships with academic mindset was no longer significant, suggesting that 
experiences of agency account for a significant portion of the relationship between 
relationships with school adults and academic mindset.   
Indirect effects 
There were several significant indirect effects as well. For instance, there was a 
significant relationship between adult relationships and agency on academic mindset (b = 
0.406; p<0.001), as well as a significant relationship between peer relationships and 
agency on academic mindset (b = 0.247; p<0.001).  
Total effects  
The total effect of both direct and indirect effects of adult and peer relationships 







Figure 5: Structural equation model with direct effects from adult and peer 
relationships and direct and indirect effects of agency on academic mindset. 
 
 
Table 29: Structural equation model with direct effects of latent factors of adult and 
peer relationships and agency to academic mindset, and indirect effects of adult and 
peer relationships with agency on academic mindset 
 
 B b SE p-value 
Academic Mindset 
  Adult Relationships  
  Peer Relationships 
Agency 
  Adult Relationships 
  Peer Relationships 
Academic Mindset 
  Agency 
  Adult Relationships * Agency 





















































































Summary of Results 
 Overall, results indicated that the higher order CFA relating belonging, 
meaningful learning, self-efficacy, and growth mindset to academic mindset fit the data 
well. Academic mindset accounted for significant relationships and large amounts of 
variance from those four independent beliefs, and fit the data better than models where 
those four beliefs were allowed to freely covary. Academic mindset was non-invariant for 
gender at the model intercepts and means, non-invariant for race at all levels, and non-
invariant for grade at the scalar, intercepts and means levels, making it inappropriate to 
make cross group comparisons along those dimensions.  
Relationships had significant and positive associations with academic mindset, 
suggesting that higher levels of support from both adults and peers predicts higher levels 
of academic mindset for the full sample. The full structural model including agency as an 
indirect effect showed strong positive significant relationships between adult and peer 
relationships with agency. Agency had a significant positive effect on academic mindset, 
and peer relationships continued to have a positive and significant relationship with 
academic mindset even with the indirect effects of agency. After including agency as an 
indirect effect, adult relationships no longer had a significant independent relationship 
with academic mindset, suggesting that much of the relationship between adult 
relationships and academic mindset was accounted for by students’ experiences of 
agency. Total effects were positive and significant, suggesting that higher levels of 
relational support from adults and peers, in addition to experiences of agency, 





While those findings suggest affirmative answers to the research questions, there 
is also a question of whether these findings are confounded by overlapping concepts and 
measurement. The high levels of correlation and covariance between the latent factors in 
the analysis suggest that the significant relationships may be due to overlapping 
measurement leading to significant relationships, rather than meaningful relationships 
between conceptually or empirically distinct constructs. This finding too has significant 






Chapter 5: Discussion 
 The beliefs students form about themselves and the world as they progress 
through school have significant implications for their academic and professional futures 
(Farrington et al., 2012; Allensworth et al., 2018; Dweck, 2006; Yeager et al., 2017; 
Velez & Spencer, 2018). As discussed previously, these beliefs can be understood as a 
young person’s mindsets (Farrington et al., 2012; Walton & Cohen, 2011). Young people 
form their mindsets, or beliefs about themselves and the world, over time through 
recursive relations within their environments (Walton & Cohen, 2007, 2011). However, 
there is little empirical evidence for how various mindsets are related to one another, and 
how contextual factors contribute to the formation of young people’s mindsets (Paunesku 
& Farrington, 2020). While Farrington and colleagues (2012) posit that the mindsets of 
belonging, self-efficacy, growth mindset, and meaningful learning are related to one 
another under the umbrella concept of an academic mindset (Farrington et al., 2012), this 
study explored the empirical validity of that framework. The study then built on that first 
question to further ask how academic mindsets are associated with school-based 
contextual factors such as a young person’s relationships with adults and peers, and their 
ability to express power, choice, and voice within their learning environments.  
 While a better understanding of academic mindset and its potential relations with 
contextual factors is important for conceptual understandings of academic mindset, there 
is an applied rationale for these questions as well. The simultaneous scientific consensus 
around the notion that social, emotional, and cognitive dimensions of learning are 





deeper learning, or whole child, educational approaches, has propelled a national 
conversation about how to ground educational practice in the science of how learning 
happens (Darling-Hammond et al., 2019). This national movement has only gained more 
prominence as the consequences of Covid-19 have starkly illustrated how deeply school 
learning is intertwined with a young person’s full lived experience.  
At the current moment, there is a feverish urgency to use these learnings, and this 
moment in time, to reimagine educational policy and practice based on developmental 
science and a swelling movement for racial justice (Mehta, 2020; Darling-Hammond, 
Schachner, & Edgerton, 2020; Simmons, 2021). A critical aspect of that work is better 
understanding and equipping educators with tools they can use to support more positive 
learning environments and experiences for each and every young person. These include a 
centering of the very experiences that serve as the themes for this study: relationships, 
belonging, agency, and self-concept, among others. Better understanding what those 
experiences actually entail, how we can measure them, and whether and how certain 
relational experiences support their development, adds to the evidence base supporting 
both practice and future research. This study and its findings represents one piece of that 
growing evidence base. 
Summary of Findings 
As discussed in the previous chapter, analysis from this study yielded four main 
findings. First, the concept of academic mindset explained the relationships amongst the 
four independent mindsets of belonging, self-efficacy, growth mindset, and meaningful 





majority of dimensions of respondents’ grade, sex, and race. Third, more supportive 
relationships with both adults and peers predicted higher levels of academic mindsets. 
And fourth, indirect effects of agency fully accounted for the direct effects between adult 
relationships and academic mindset, and partially accounted for the direct effects between 
peer relationships and academic mindset. 
In the following sections, the findings from this study will be discussed from two 
different perspectives. First, the findings will be discussed in light of their contribution to 
the knowledge base of mindsets and mindset research, including implications of this 
study for future research. Second, they will be discussed in terms of their applied 
importance, with a specific focus on practical implications of this study. Finally, there 
will be a summative conclusion, and a discussion of this study’s limitations. 
Discussion of Findings for Research and Practice 
Evidence of a higher order factor of an academic mindset  
 The initial research question concerned whether the four independent mindsets of 
belonging, meaningful learning, growth mindset, and self-efficacy were related to one 
another under the superordinate construct of academic mindset. Results suggested that 
each independent mindset was significantly associated with each other, and that the 
second-level factor of academic mindset accounted for additional variance in those 
associations. This finding provides empirical support for the conceptual framework of 
academic mindset and suggests that young people’s self-beliefs may be related to one 
another in important ways. While the goal of this study was not to survey a broad range 





another, the high levels of covariance between belonging and meaningful learning, and 
self-efficacy and growth mindset, for instance, suggest that in addition to the concept of 
academic mindset there may be additional underlying patterns of relationships between 
individual mindsets that could support more targeted applied interventions. One 
implication, then, is for future research to more deeply explore the ways in which a larger 
number of individual mindsets may be related to one another, how to support their 
development, and which learning outcomes those mindsets are likely to support. 
 Analyses further showed that academic mindset accounted for large amounts of 
variance across all four independent mindsets. Academic mindset accounted for 72.4% of 
the variance in belonging, 67% of the variance in meaningful learning, 60% of the 
variance in self-efficacy, and 21.5% of the variance in growth mindset. Each of these 
were significant and suggest that multiple self-beliefs matter when thinking about a 
young person’s more general academic mindsets. To date, most mindset research to date 
has focused on relations between individual mindsets, most often growth mindset, and 
student performance outcomes (Yeager et al., 2014; Yeager et al., 2019; Li & Bates, 
2020). One implication of this study is that many self-beliefs are important and 
interconnected within high schooler’s more general feelings about themselves as learners 
(Yeager & Dweck, 2012; Walton & Cohen, 2011). Future research should more deeply 
explore the ways in which a variety of student self-beliefs may be interdependent and 
potentially support a broader range of learning behaviors and outcomes.  
 Factor loadings, too, were high and represented strong relationships between the 





constructs. Findings showed that a one standardized unit increase in academic mindset 
was associated with a .85 standardized unit increase in belonging, a .82 standardized unit 
increase in meaningful learning, a .77 standardized unit increase in self-efficacy, and a 
.46 standardized unit increase in growth mindset. These findings suggest that schools and 
classrooms that pay attention to supporting young people’s beliefs about themselves are 
likely to have positive effects across multiple mindsets. Another implication here is that 
while this study does not show directional relationships between these four beliefs (e.g., it 
is unclear from this study how supporting a sense of belonging may lead to higher self-
efficacy beliefs), it suggests that focusing broadly on creating classroom and school 
environments that support cultivating young people’s positive self-beliefs about 
themselves as learners, in multiple ways, is likely to have a broad effect on their positive 
self-belief systems in multiple domains. 
Differences in academic mindset across multiple groups 
 Another important finding is that while academic mindset had good fit indicators 
and strong relationships for the full sample, multiple group comparison revealed that the 
model was largely non-invariant along dimensions of grade, sex, and race. In other 
words, there were differences across these groups in how they understood and responded 
to the measurement items. Multiple group invariance testing revealed invariance at the 
configural and loadings level for gender, at the configural level for grade, but was non-
invariant at all levels for race. Configural invariance describes whether the construct was 
being similarly understood across groups, while metric (loadings) invariance describes 





different across groups. Although invariance testing can reveal whether differences 
between groups exist at each level, respectively, it does not specify the nature of those 
differences.  
The present study suggests that the ways in which we measure students’ self-
beliefs may vary in important ways across student populations as young people from 
diverse backgrounds have a multitude of socialization experiences and messages that 
inform their self perceptions and mindsets. The invariance found for gender and grade at 
the configural level suggest that young people across gender and at multiple grade levels 
had similar conceptual understandings of the measurement items as they relate to the 
latent experience being measured, but had significantly different average scores and 
intercepts. The non-invariance found at all levels for race suggests that young people 
across racial groups had different understandings of the items and how they related to the 
latent constructs under consideration. While not a surprise, this finding indicates a need 
for future research to better understand the nature of those differences. Similarly, the non-
invariance found across intercept and means for gender and grade suggests that there are 
differences in the strength of the relationships (i.e., factor loadings) within the model for 
young people across grade and gender. That is, certain items or latent factors may be 
accounting for more of the relationships for male versus female students, and for students 
early in high school rather than later in high school.  
There are a few implications from this finding. First, as young people’s mindsets 
gain interest as desired educational outcomes, psychological research on measurements 





and how measures may differ across student groups. To date, there are few studies that 
have evaluated cross group equivalence of these self-belief scales and constructs. More 
often, scales are interrogated for overall internal reliability, but are not necessarily 
compared to see whether they meet thresholds for equivalence across diverse student 
populations. The SBSS scale (Whiting, Everson, & Feinauer, 2018) used to assess 
belonging for instance is adapted from, and shares several items with, the PSSM 
(Goodenow, 1993) scale. The PSSM has been widely used with young people from 
different racial backgrounds (Taylor, 1999) and associated with educational outcomes. 
However few, if any, studies to date have investigated whether the measure itself is 
invariant across races for high school aged youth. The same is true for the measure of 
self-efficacy and for growth mindset. The measure of meaningful learning was adapted 
for this study but shares items with previous measures of valuing learning activities 
(Faircloth & Hamm, 2005) and a review of the literature did not find occasions where 
measures of valuing learning were analyzed for cross-group equivalency. 
While each scale respectively has been used widely and associated with 
developmental outcomes with diverse samples, the non-invariance found in this study 
raises a question of whether the constructs are understood or function equivalently across 
populations. Invariance testing, while still infrequent, has become more common practice 
over the past two decades (Putnick & Bornstein, 2016). The invariance found in the 
current study suggests that the scales used to measure the mindsets under consideration in 
the current study may have different meanings to different groups of young people (i.e., 





suggest that researchers should first use caution in identifying and using scales as they 
may not reflect the construct under question in the same ways for diverse groups of 
young people. Further, researchers should pursue identifying measures that better 
approximate the equivalent underlying experience for different student groups. 
It is important to note that the majority of mindset research focuses on single 
mindsets and explores subgroup differences. However, those cross group comparisons are 
less meaningful if the measure under question does not capture the latent experience in 
the same ways for each respective group. While invariance testing assesses whether there 
are differences in measurement and patterns of responses across student subgroups, it is 
not an analysis of the nature of those differences (Putnick & Bornstein, 2016). Numerous 
studies demonstrate the different socialization experiences that young people from 
diverse racial backgrounds receive at school and how those influence the formation of 
their self concept (Banerjee, Byrd, & Rowley, 2018; Steele, 1997; Fine, 1989; Mendoza-
Denton, R., Downey, G., Purdie, V. J., Davis, A., Pietrzak, J., 2002). However, few 
studies account for those differences within their measurement models. Additional 
research is needed on racial and gender differences in academic mindset, and how to 
adjust measurement models accordingly, in order to better understand the diversity of 
young people’s self concepts across student populations and over time.  
Associations Between Relationships, Agency, and Academic Mindset  
 The next two questions under consideration in this study concerned the ways in 
which contextual factors such as a young person’s relationships with their teachers and 





with their academic mindsets. The initial analysis asked only whether there were direct 
effects from relationships on academic mindset. Results indicated a strong positive 
association between relationships with both teachers and peers on young people’s 
academic mindsets. Once agency was included in the model, relationships with peers 
continued to have a significant direct effect on young people’s academic mindsets but 
relationships with teachers no longer had a significant direct effect on academic mindset, 
suggesting that agency accounts for much of the association between young people’s 
relationships with teachers and their academic mindsets. The sections below discuss how 
these findings relate to previous literature and the implications of this study for future 
research and applied practice.  
Direct effects of relationships on academic mindset  
 The initial path analysis with only relationships from teachers and peers, 
respectively, predicting academic mindset showed significant positive associations 
between both sources of relationships and academic mindset. There was a strong and 
significant covariance between relationships with adults and peers, suggesting that young 
people who have positive relationships from one source are also more likely to have 
positive relationships with the other source. Further, both sources of relationships 
significantly predicted higher levels of academic mindset. The combined effect size of 
0.785 (p<0.001) from both sources of relationships, combined, suggest that when young 
people have positive relationships across their school community, they are far more likely 
to report positive beliefs about themselves as learners.   





history of research demonstrating the importance of relationships for both social and 
emotional skills (Cornelius-White, 2007), academic achievement (Faircloth & Hamm, 
2005; Roorda et al., 2011), and school climate (Thapa, Cohen, Guffey, & Higgins-
Dallesandro, 2013). Young people’s relationships with both peers and school adults are 
fixtures in assessing supportive learning environments (Hart, Young, Chen, Zou, & 
Allensworth, 2020), and are particularly important for young people with histories of 
lower performance (Roorda et al., 2011), and high incidence disabilities (Murray, 2007). 
Less is known, however, about whether relationships may result in these improved 
outcomes through influencing young people's beliefs in themselves as learners. The 
active hypothesis in this study is that relationships may support improved outcomes for 
both individuals and school environments because the messages that get conveyed within 
supportive relationships support more positive beliefs for young people, which in turn 
promotes improved motivation, learning strategies, and ultimately learning outcomes 
(Faircloth & Hamm, 2005; Farrington et al., 2012).  
To this point, the vast majority of research on young people’s mindsets has been 
focused on the efficacy of discrete interventions. Those interventions have demonstrated 
that not only are mindsets malleable, but that mindset interventions may produce 
substantial and lasting effects because mindset interventions act upon naturally occurring 
recursive developmental processes. In that way, as young people come to believe more 
positive things about themselves, they act based upon those beliefs, reinforcing them and 
resulting in large downstream outcomes (Yeager & Walton, 2011). The active hypothesis 





and grow over time as a result of tapping into naturally recursive relational processes. 
This study extends that hypothesis through a focus on school environmental factors such 
as relationships and agency. For instance, the findings from this study suggest that 
supporting contextual factors, such as school-based relationships, may also be effective at 
supporting improved mindsets, which may result in the same long-term improvements in 
desired outcomes. This study further suggests that in addition to specific targeted 
interventions, supporting positive relational school environments may support improved 
academic mindsets. While this study was not able to test whether the positive associations 
between relationships and academic mindset resulted in improved educational outcomes, 
future studies should explore those questions.  
Two recent bodies of work support the findings from this study and suggest a 
need for a next generation of research that investigates the relationships between school 
contexts, young people’s self-beliefs, subjective school experiences, and educational 
outcomes. The first of these is a study mentioned previously on a national experiment to 
improve growth mindset (Yeager et al., 2019). The experiment, which was conducted 
remotely, and took less than an hour to complete, sought to understand whether a brief 
online intervention in growth mindset would yield differences in achievement outcomes 
for students. The findings showed that the intervention accounted for significant 
proportions in improved academic achievement over time, particularly in previously 
lower achieving students. One outcome of the study, then, was to reinforce the findings 
from other studies on growth mindset but with a broader sample and an even more 





level factors, suggesting that the treatment may be effective regardless of school context. 
However, another finding, and one that is more relevant to the current study, was that 
improved academic performance was more pronounced and sustained in schools where 
peer norms endorsed the messages of the intervention. This finding suggests that while 
the treatment may have broad efficacy regardless of the school context, targeted 
messages about mindsets may have the greatest impact when they are embedded within 
supportive and rigorous school and classroom environments. 
The findings of the current study when placed in conversation with this study 
offer are important implications for future research. First, the authors of the 
aforementioned study state that “the finding that the growth mindset intervention could 
redirect critical academic outcomes to such an extent—with no training of teachers...is a 
major advance (Yeager et al., 2019; p. 368).” Yes, that is an important point, and 
certainly suggests that targeted interventions on growth mindset should be scaled and 
available for students across the country as they seem to improve young people’s 
educational outcomes. However, there is also a risk that this finding may be 
misinterpreted. Financially deprived school districts, who often serve the students facing 
the greatest barriers to educational persistence, may conclude that these brief 
interventions may preclude the need for more systemic change. In short, if a brief, cheap, 
intervention results in such large improvements, without any need for additional teacher 
training, or other system wide resources, districts may conclude that there is no need to 
invest in long term initiatives such as supporting school climate efforts, school wide 






Additionally, while brief interventions may be effective in promoting growth 
mindset, that belief is not the only mindset that matters for supporting student learning. 
There are examples of interventions augmenting young people’s feelings of belonging 
(Walton & Cohen, 2011), and sense of their learning as meaningful to them and their 
lives (Hulleman & Harackiewicz, 2009). But creating schools that are grounded in the 
pursuit of equity, that are true places of belonging, where young people are able to pursue 
deeper learning, and receive needed support across areas of development over time, 
requires more than a single intervention (Noguera, 2017; Hernandez et al., 2019). That 
does not mean that there is nothing to be gleaned from psychological interventions. The 
messages that young people receive, and how they receive them, clearly has implications 
for the beliefs they internalize about themselves and then apply in their learning 
behaviors and aspirations (Dweck, 2006). This study finds that those environmental 
factors are also predictive of academic mindset. The question then is, how can 
researchers and educators understand the critical messages that are communicated in 
those interventions, and embed them within supportive school environments.  
A wealth of literature demonstrates that, particularly for young people facing the 
greatest adversity, quick fixes are rarely enough. Both in-school and out-of-school 
contextual factors can have dramatic influence on young people’s learning and 
educational outcomes (Center for Promise, 2014; Pan, Zaff, & Donlan, 2017; Pan, Zaff, 
& Porche, 2020). Supporting young people’s learning requires that every aspect of a 





(Darling-Hammond et al., 2019). In that way, the second finding mentioned above from 
the national growth mindset study is critical. If the gains found in the study were more 
sustained and reinforced in schools where the peer culture supported the messages from 
the intervention, one implication is that educational interventions on young people’s 
mindsets should pay attention both to the explicit messages about learning that young 
people receive, but also the quality and nature of their school environments (Yeager et 
al., 2019).  
To date, there is very little research on whether the source of a mindset 
intervention influences the efficacy of that intervention. For instance, research shows that 
when deciding whether to trust a piece of information, young people evaluate whether or 
not the content of the information matches what they know to be true in other domains 
(Clement, 2010), but the source of that message also matters (Koenig & Harris, 2007). 
So, if a growth mindset intervention is delivered by a trusted source (i.e., an adult or peer 
with whom a student has a positive and trusting relationship), does that message become 
internalized differently? Does it result in different outcomes?  
The results of the current study suggest that not only does the message matter, but 
the source of the message matters as well. To this point, mindset interventions have not 
included a consideration of different sources influence the impact of a mindset 
intervention, but this study’s findings echo a great deal of research suggesting that it may. 
In short, while some mindset research demonstrates that a single intervention can result in 
large downstream outcomes, predominant developmental theory and supporting research 





about themselves as learners - are deeply intertwined with the environments in which 
they grow up. This study finds the same thing. More positive relationships with teachers 
and peers are associated with more positive academic mindsets. Future research should 
pay attention to how educators may be able to integrate the powerful messages from 
mindset interventions, within supportive school environments, as a way of supporting 
student learning. 
 This study’s findings support the notion that supportive relationships are 
associated with more positive academic mindsets and provides some empirical grounding 
to support the adoption of measures of classroom environments as one way to begin to 
measure deeper learning student level outcomes. This finding is aligned with a new tool 
from the Chicago Consortium for School Research; the same researchers and research 
center that put forth the academic mindset conceptual framework under consideration in 
the current study. Since the publication of the academic mindset conceptual framework 
(Farrington, 2012), Farrington and her colleagues have launched the Cultivate tool for 
schools and districts (UChicago Impact, 2018).  
In many ways, the tool represents an application of the questions and findings of 
the current study. Cultivate is a set of surveys designed to help schools better understand 
their classroom environments, young people’s mindsets and learning strategies, and their 
academic outcomes. While the original research review focused mainly on the likely 
relationships between student academic mindsets, adoption of successful learning 
strategies, and subsequent improvements in academic outcomes (Farrington et al., 2012), 





people’s mindsets, as well. Those classroom conditions include developmental 
relationships, classroom community, and teacher support, among others - each different 
ways of conceptualizing and measuring relationships with school adults and peers. The 
survey relates those classroom conditions to young people’s mindsets and learning 
strategies, and then to academic outcomes.  
At this point Cultivate is in its pilot phase and has only been available to select 
schools and districts. As a result, there is little direct research supporting the links 
between the measures included within the survey. However, as discussed throughout this 
project, there are dozens of studies that suggest that the conditions included will be 
related to one another. This study builds upon that work by using academic mindset as 
the outcome, and provides rationale that relationships with adults and peers may support 
improved academic mindsets. As schools begin and continue to use Cultivate, additional 
research will be needed on what associations exist, and how schools are using the tool to 
inform their practice. Notably, student agency is not on the list of classroom conditions in 
Cultivate. However, the findings from the final research question in this study, support its 
future inclusion. 
The third notable body of work concerns additional beliefs formed through 
relationships, such as critical consciousness, that may be important components of young 
people’s academic mindsets. While critical consciousness was not included in this study, 
scholarship and application of critical consciousness is growing rapidly (Heberle, Rapa, 
& Farago, 2020). Recent studies show, for instance, that engaging in critical action and 





associated with both higher SAT scores, and improved grades (Seider, Clark, & Graves, 
2020). Focusing on developing critical consciousness in both teachers (Ladson-Billings, 
2009; Okonofua, Paunesku, & Eberhart, 2016) and in students (Aldana, Banales, & 
Richards-Shuster, 2019), in fact, has been shown to support experiences of engagement 
and belonging particularly for marginalized student groups. Developing critical 
consciousness may then be one way for students from populations who have been subject 
to systematic oppression to center a positive racial identity (Boston & Warren, 2017), and 
in that way contribute to a sense of belonging and more positive academic mindsets.  
One of the key findings from the literature to date is that school contexts that 
support critical examination of unjust social and political systems supports young 
people’s thinking of, and engagement with social issues. One of the implications of that 
work is that, particularly for marginalized student groups, supporting critically conscious 
school climates may support school wide relationships (Pérez-Gualdrón & Helms, 2017), 
their sense meaningful learning (Aldana et al., 2019), and belonging (Rapa, Diemer, & 
Roseth, 2020). There are a few implications here, both for the present study, as well as 
future work. First, the findings from the studies mentioned above reinforce the notion that 
context is critical to the development of young people’s self-beliefs. Additionally, 
particularly for negatively stereotyped and marginalized students, and their teachers, 
critical examination of the role that justice and oppression play in their lives are likely to 
support improved self-beliefs in school. Finally, the literature bases around both 
academic mindset and critical consciousness are relatively new. Future studies should 





potential relationships with young people’s academic mindsets. 
As approaches to teaching and learning on both a classroom and school level 
become increasingly concerned with supporting student’s positive self-beliefs about 
themselves as learners, much more attention needs to be paid to the variations in self-
beliefs across student populations. Those variations may create the need for more tailored 
student-centered approaches to intervention across levels of the educational system, as 
well as systemic changes in dismantling structures that perpetuate discriminatory 
practices and messages for students. In order to create systems and pedagogical strategies 
that are responsive to young people’s full educational experiences, far more research is 
needed to better understand how young people from different backgrounds may come to 
think of themselves as learners as they progress through the educational system, and also 
where the system is the delivery mechanism for those messages. For instance, it is not a 
surprise that walking through a metal detector to enter a school building, an experience 
grossly disproportionately experienced by students of color, creates a sense of being 
distrusted by the educational system, and endangers a sense of belonging (Okonofua, 
Walton, & Eberhart, 2016; Na & ; Spencer, 2006). An important implication then is 
identifying where in our teaching education practices, school funding allocations, and 
systematized educational practices, messages are being delivered to young people that 
directly undermine their ability to form positive beliefs of themselves as learners. 
Findings from this study demonstrates that the messages that young people receive from 
both school adults and peers are powerful predictors of young people’s academic 





over time. Better understanding how, and how adults can facilitate contexts that allow for 
young people’s positive belief formation is a critical next step for the applied research 
community.  
Direct and indirect effects of agency on academic mindset 
The final question for this study was whether the associations found from 
relationships with adults and peers and academic mindset were explained by the level of 
agency students felt in their school environments. Results indicated a significant direct 
effect of both sources of relationships on agency, and a significant direct effect of agency 
on academic mindset. Agency also accounted for indirect effects from relationships with 
both adults and peers. The indirect effects from agency partially explained the direct 
effects from peer relationships on academic mindset, but that path remained significant, 
suggesting that supportive relationships with peers continues to support academic 
mindsets, even accounting for the indirect effects of agency. Agency, however, accounted 
for the significant direct effects of relationships with adults on academic mindset. That 
path became non-significant after including agency in the model. In short, higher levels 
of relational support from both teachers and peers were significantly associated with 
higher levels of agency, both of which were associated with higher levels of academic 
mindset, but agency accounted for a significant proportion of the effect of relationships 
with adults on academic mindset. These findings suggest several important 
considerations for both research and practice. 
First, while deeper learning involves a fundamental shift to more student driven 





consensus on how to measure student agency in schools. An exploratory study conducted 
by the American Institutes of Research (AIR) on the features of student agency within 
deeper learning school networks, and the instructional practices that teachers use to 
promote student agency, conceptualized eight constructs in order to capture student 
agency. These constructs included self-efficacy beliefs, perseverance of both interest and 
effort, meta-cognitive self regulation, and future orientation, among others (Zeiser, 
Scholz, & Cirks, 2018a). Additionally, teachers in the study identified 17 instructional 
practices designed to promote student agency. Each agency construct was measured with 
between four and nine scale items. While the constructs performed similarly across 
testing time period, there were significant differences across student subgroups including 
sex, socioeconomic status, and grade (Zeiser, Scholz, & Cirks, 2018b).  
One of the most fundamental characteristics of deeper learning educational 
models is the shift from students as passive recipients of information to more active 
constructors of their own knowledge (Mehta & Fine, 2017, 2019). On an organizational 
level, this involves young people having a greater level of power and voice within their 
classrooms and broader school community (Hernandez et al., 2019). On an individual 
level, this shift involves students taking more ownership of their learning, and building 
the inter- and intra-personal skills that allow them to transfer knowledge across domains, 
collaborate effectively with others, and successfully employ and regulate their own 
learning effectively (Zeiser, Scholz, & Cirks, 2018b; Mehta & Fine, 2019). The strong 
direct effects found from agency on academic mindset in the present study reinforces the 





environment for supporting positive academic mindsets. However, despite descriptive 
research that distills seemingly common features of deeper learning school settings, 
including the centering of student agency, knowledge of how to create reliable and valid 
measures to assess deeper learning across school communities is just beginning (Zeiser, 
Scholz, & Cirks, 2018b). The dozens of items measuring agency in the AIR study 
mentioned above is one example of the work that remains to be done for researchers to 
better understand and evaluate levels of student agency in and across schools.  
For this study, the measure of agency used reflects a more general understanding 
of agency on an organizational, institutional, and interpersonal level (Lyons, Brasof, & 
Baron, 2020). Like the AIR research, this measure was produced from focus groups with 
students about how they experienced agency in school, but builds off of Mitra’s (2006) 
framework for student voice to focus more on general experiences of power and voice 
(i.e., “at my school, both students and teachers can ask questions and give input before 
school decisions are made”), rather than conceptualizing aspects of agency that may exist 
within the learning process (i.e., meta-cognitive self regulation; “I ask myself questions 
to make sure I understand the material I have been studying in this class”). As mentioned 
in Chapter 3, this measure of agency was used because part of the intent was to 
understand experiences of agency and voice from students who are typically excluded 
from meaningful participation in school decision making. Additionally, the constructs 
used in the AIR study have significant overlap with two of the mindsets included in the 
higher order construct of academic mindset; self-efficacy and meaningful learning. In 





measurement issue where the same term may be used to describe different phenomena 
(Jingle), or different terms may be used to describe the same phenomenon (Jangle) 
(Reeves & Venator, 2014) — it was important to use a scale that focused on a more 
distinct understanding of agency. Further, the large number of items and latent constructs 
used to assess agency in the AIR study made assessing agency using those survey items 
untenable for the current study.  
The broader point, however, is that at the current moment, there is little consensus 
around how to conceptualize and measure student experiences of agency in school. The 
work that does exist is either grounded in experiences of voice, power, and choice on 
institutional, interpersonal, and intrapersonal levels (Mitra, 2006), or is more reflective of 
the intrapersonal learning strategies associated with deeper learning (Zeiser, Scholz, & 
Cirks, 2018a). There are important conceptual differences across those bodies of work, as 
well as uncertainty about the measurement properties of scales derived from both 
frameworks. As supporting student agency appears to be a critical component of 
supporting young people’s learning, future research should pursue consistent and discrete 
conceptualizations and approaches to measuring student agency in school, as it may have 
important implications for the development of young people’s academic mindsets in high 
school. 
 The finding that agency accounted for the direct effects of adult relationships on 
young people’s academic mindsets in the current study is also important to consider. As 
adolescents progress through high school they have a greater need for autonomy, identity 





own lives (Lerner & Steinberg, 2004; Steinberg, 2008; Toshalis & Nakkula, 2010). While 
relationships may remain important for adolescents, the nature of those relationships may 
change. For example, in high school, relationships with adults may shift to more of a 
supportive facilitative role, providing a safe and supportive context for young people to 
take on increasing independence and take interpersonal, intrapersonal, and intellectual 
risks. This is seen in the current study where relationships with adults are significant 
predictors of young people’s self-beliefs, or academic mindsets, suggesting that they 
remain important (Darling-Hammond, Ross, & Miliken, 2006), but that much of that 
relationship is accounted for by the level of agency that young people experience within 
their school environments. One implication is that educators in high schools should not 
only be paying attention to the ways that they are directly supporting young people’s 
positive beliefs about themselves through explicit communication, but also indirectly by 
facilitating supported opportunities to take risks, pursue independence, and take on 
meaningful decision-making roles at multiple levels of their school communities. 
Similarly, research shows that during adolescence peers take on more important roles, 
particularly in helping young people make sense of who they are in relation to the world 
around them. The findings from this study suggest that those relationships with peers 
remain independently important for supporting more positive academic mindsets, but also 
that supportive peer relationships contribute to positive self-beliefs through a peer culture 
that supports expressions of each young person’s agency.  
 The strategies that teachers shared in the 2018 AIR study provide some examples 





17 strategies were organized into three broad categories: student opportunities (i.e., 
choice, harnessing out of school learning opportunities), student-teacher collaboration 
(i.e., relationships, voice, goal setting), and teacher led approaches (i.e., assessment, 
modeling, direct instruction around independent decision making) (Zeiser, Scholz, & 
Cirks, 2018b). These strategies are broad and have not yet been evaluated based on which 
best support young people’s abilities to express agency within and outside their learning 
environments. Further, while the study surveyed students on the measures that the 
researchers believed best reflected student agency, and teachers volunteered strategies 
they used to promote student agency, future research should build off of the Lyons, 
Brasof, and Baron (2020) study to better understand how students themselves 
conceptualize agency based on their own experiences. The differences across subgroups 
found both in the AIR study as well as in the current study suggest that there may be 
meaningful differences in the experiences young people from various racial and cultural 
backgrounds need to feel supported within their school communities.  
Academic mindsets as an outcome of deeper learning 
This study's findings, and the questions it raises for future research, are especially 
important because academic mindsets have been found to be one of the strongest 
predictors of deeper learning environments. The studies conducted by AIR beginning in 
2014 were meant to understand two things: one, whether there were stable indicators of 
deeper learning that could be used to assess deeper learning processes and outcomes; and 
two, whether there were differences in student outcomes between students attending 





“non-deeper-learning” high schools. The answers to both of these questions were yes. 
The AIR research identified seemingly stable predictors of deeper learning educational 
approaches, including metrics such as critical thinking skills, collaboration skills, 
communication skills, and independent learning skills (Heller & Wolfe, 2015). Further, 
young people attending deeper learning environments performed better on a range of 
outcomes including intra- and interpersonal skill development, likelihood of graduating, 
improved test scores, and post-secondary enrollment (Zeiser, Taylor, Rickles, Garet, & 
Segeritz, 2014).  
However, that study started with schools explicitly in deeper learning networks 
and looked at key attributes of those schools and associated student outcomes. Building 
off of that study, a group of researchers at Jobs for the Future Student-Centered Research 
Collaborative contracted with AdvancED to see whether it was possible to retroactively 
identify schools based on common deeper learning practices and outcomes that may not 
be a part of deeper learning networks. Across 750 schools, 33 indicators of deeper 
learning school characteristics, and 30 observational student items, the inter- and 
intrapersonal competency most strongly linked with deeper learning was students’ 
academic mindsets (Heller & Wolfe, 2015). That research demonstrates two things. First, 
that while there are many definitions, school characteristics, and student learning 
outcomes associated with deeper learning, academic mindset may be one of the most 
predictive of deeper learning. As both research and practice coalesce around the key 
aspects of deeper learning, one of the critical steps is to distill a common definition of 






Placing that study in conversation with the AIR study, as well as Mehta & Fine’s 
(2019) exploration of deeper learning in high schools across that country, yields a few 
key takeaways for the state of the field. As discussed, there is little consensus on a 
definition of what deeper learning is, how to measure it, and how to support schools in 
implementation. However, across all of the literature, there are a few common aspects of 
school environments and student experiences that seem to promote deeper learning and a 
more supported educational experience. These include powerful and supportive 
community wide relationships between school adults and students; opportunities to 
express agency on multiple levels; and the development of academic mindsets. This study 
builds on that previous research to better understand how to measure the concept of 
academic mindset, and explores the connections between experiencing positive 
relationships with adults and peers, agency, and academic mindsets. While there is a great 
deal of work for research to catch up to deeper learning implementation, this study adds 
to a growing body of literature on the importance of young people’s academic mindsets 
as a key factor in supporting deeper learning, and how contextual factors such as 
relationships and agency may support more positive academic mindsets for students. 
Conceptual and Methodological Considerations in Measurement of Subjective 
Experiences 
One of the most important findings of this study concerns the challenge of 
disentangling the multiple components of academic mindsets, a problem related to what 





limitations of this study, it is also important to note the challenges with measuring 
subjective experiences, including mindsets, in the social science literature. As referenced 
above, Jingle-Jangle fallacies (Kelley, 1927; Marsh, 1994) refers to the problems of using 
the same term to describe different phenomena (Jingle), or different terms to describe the 
same phenomenon (Jangle) (Reeves & Venator, 2014). The problem arises across fields 
and disciplines in the measurement and attempts at distinguishing between non-
observable, or subjective, experiences. The term was first coined by Kelley (1927) but 
continues to be seen in complications between the notions of self-concept and self-
efficacy (Marsh, 1994), in overlapping measurement between terms like grit and self-
control (Gonzalez, McKinnon, & Muniz, 2020), in achievement motivation research 
(Lee, McPartlan, Umarji, Li, & Eccles, 2020), and in psychological research, among 
others.  
One of the reasons for the confusing overlap is because of how subjective 
experiences are measured. Common practice in measuring these experiences is to identify 
a well validated scale or measurement instrument, assess its validity in previous studies, 
test its measurement properties and validity with a specific sample in a given study, and 
use those assessments as evidence of validity and reliability of the instrument. The 
problems arise when different scales of the same name actually measure different 
constructs, when scales with the same name actually measure different constructs, and 
when items from different scales within a broader construct are lumped together to 
describe a more general phenomenon (Lee et al., 2020).  





the results of this study. First, there is a question of whether different terms were used to 
describe the same underlying experience. To respond to this consideration, to the degree 
possible, scales and measures were selected that had a long history of use and validation 
across multiple studies. As discussed in Chapter 3, the growth mindset, self-efficacy, 
belonging, and relational support scales each have a long history of previous validation, 
are the primary measures used to assess these beliefs, and strong internal consistency 
scores, which were evident with the current sample as well. The agency scale is new but 
was selected because there are notably few scales that capture student agency in school. 
Additionally, the agency measure was created through research with young people who 
are often excluded from decision making in school, and thus had particular relevance for 
the current study. That scale, too, had strong internal consistency and reliability scores.  
The scale for meaningful learning needed to be created for the current study as 
there is no current measure for assessing authentic, or meaningful, student learning in the 
ways it is currently being conceptualized (Fine & Priyomka, 2020). As discussed in 
Chapter 3, that measure was created through adapting five items from the Essentials for 
School Success survey, along with five additional items generated from an in-depth 
qualitative study with young people in learning settings adopting a whole child approach 
to teaching and learning, about what creates meaningful learning for them. While further 
studies on agency, and meaningful learning within deeper learning approaches, are 
needed, the measures chosen most closely approximated the conceptual experiences 
under consideration for the current study.  





internal validity, there is nevertheless a question of whether these various scales and 
measures were subject to Jangle fallacies. That is, were the scales in fact capturing 
distinct experiences? There are two ways that Jangle fallacies could have manifested in 
the current study. First, while items loaded onto their proposed latent factor when 
assessed through independent CFAs, when all 32 items collectively measuring the four 
latent factors of belonging, meaningful learning, self-efficacy, and growth mindset were 
combined to fit the higher order construct of academic mindset, items may have cross 
loaded and manifested in a different factor structure that more closely captured 
observable experiences than the one imposed by the academic mindset conceptual 
framework (see Table 24).  
To account for that, an initial model was fit where the four latent factors were 
allowed to freely covary. That model had good fit, and significant covariances amongst 
all four latent terms, suggesting that these four experiences are interrelated. When 
academic mindset was included as a higher order construct, model fit improved, 
suggesting that the higher order construct of academic mindset accounted for additional 
shared variance amongst the first order latent terms. Model fit for the higher order factor 
of academic mindset was strong across all indicators. However follow up analysis 
revealed that the residuals and modification indices showed additional significant 
relationships amongst items and factors that were not specified in the model. Many items 
significantly cross loaded onto multiple factors, and there were relationships amongst the 
latent factors of meaningful learning and belonging, and self-efficacy and growth mindset 





some of the paths that had conceptual rationale, the number of paths to be specified was 
immense. As others have noted, specifying too many additional paths ultimately would 
have resulted in a non-interpretable model as so many items had multiple significant 
cross loading relationships (Brown, 2015).  
Using a methodological lens, the answer then to the first research question is 
nuanced. Yes, the four independent mindsets and beliefs associated with an academic 
mindset had good fit, were significantly related to one another, and the shared variance 
was additionally explained through the higher order construct of academic mindset. 
However, there were also many relationships amongst items and latent factors that were 
unexplained by the model, uncovering the presence of potentially redundant items, and 
overlapping constructs, and suggesting the potential presence of both Jingle and Jangle 
fallacies. These highlight a need for better and more discrete measurements of academic 
mindsets (Marsh et al., 2012, 2019; Lee et al., 2020). Despite a growth of awareness and 
knowledge of these term-measurement complications, little research acknowledges them, 
creating a dangerous landscape where findings can be misinterpreted and applied broadly 
without necessary caution. Further research on academic mindset should pursue analyses 
that identify items and factor structures that more closely distinguish between mindsets, 
and better specify their relations to one another. Without that knowledge, it will be 
difficult to identify how various mindsets are connected, how to support educators in 







 In addition to the more general measurement considerations discussed in the 
previous section, there are some additional limitations to note when interpreting this 
study’s findings. First, this survey was administered in April of 2020 when the vast 
majority of school buildings were closed due to the pandemic caused by COVID-19. 
While young people had been attending school under normal circumstances as early as 
two weeks prior to survey administration, the disruption and uncertainty caused by the 
pandemic at the time had a profound influence on young people’s educational 
experiences. To account for the retrospective nature of the questions, instructions were 
embedded within the survey instrument to ask young people to respond based on their 
experiences prior to the pandemic. However, a report drawn from COVID-19 related 
items in the same survey showed high rates of disconnection from school adults, peers, 
and school communities, in addition to mounting levels of stress, anxiety, and depression 
related to the pandemic. As a result, it is unclear how the timing of the survey may have 
biased the results.  
 A second limitation is the cross-sectional nature of the data. This limitation has 
conceptual as well as methodological implications. Conceptually, one of the foundational 
theoretical understandings for this study is that self-beliefs are formed over time in 
relation to ongoing interactions within a young person’s environment. This means that 
while a point in time survey can show associations, it does not allow for understandings 
of how contextual factors influence the development of those self-beliefs or, specifically 





methodological approaches to better understand how relational factors such as social 
support and experiences of agency influence the development of academic mindsets over 
time. Methodologically, the cross-sectional nature of the data limits the ability to conduct 
a true mediation analysis. While it is possible to identify direct and indirect effects 
through cross-sectional analysis, it is unclear what the true effects of agency are in 
explaining the relationships between sources of relational support and academic mindset. 
Pursuing a longitudinal study design would allow for a more robust mediation analysis 
where the effect of agency in explaining the relationship between relational support and 
academic mindset would become clearer. Particularly for the questions involved in this 
study, this would become relevant as it may be that agency plays a more explanatory role 
as young people progress through high school.  
 This study is also limited with regard to sample composition. While the survey 
design generated a nationally representative sample along overall dimensions of 
race/ethnicity, urbanicity, socioeconomic status, region, gender, age, and grade, those 
samples were univariate, rather than multivariate, and may not reflect certain 
demographic subgroups that are important to include. Additionally, the survey used a 
self-report mechanism. This limits the reliability of indicators such as socioeconomic 
status and parental education. Further, certain populations of students that may be most 
underserved by the educational system (i.e., students with disabilities, English language 
learners, and low income students attending schools in under-resourced school districts) 
may be underrepresented within the current sample. The non-invariance found for 





pursue these questions with specific subpopulations of students in order to understand 
how young people who are most marginalized by the educational system perceive 
themselves as learners and in relation to their school environment.  
 Finally, this study is limited through the survey timing and the measures available 
for survey design. As discussed previously, many of the measures included in this study 
could be strengthened in future research. Feelings of generalized self-efficacy were 
assessed, but research shows that self-efficacy beliefs are largely context specific. That 
means that young people’s general sense of self-efficacy often masks important 
differences when self-efficacy is asked about in relation to a specific environment (i.e., a 
class). Growth mindset was assessed using 4 items about personal growth mindset 
beliefs, but the larger 12 item scale also asks about general beliefs about knowledge, 
which may add to the findings from this study. The measure for agency is relatively new, 
and does not yet have a long history of utilization within educational research. While it 
was the most relevant scale for the current study, future research should explore 
additional ways of assessing student agency, particularly in the context of deeper learning 
goals. The same is true for the meaningful learning scale. While it was composed of 
previously vetted items and others drawn from young people’s testimony, the author’s 
prior experience may have biased the wordings of the items. Future research should more 
explicitly define the concept of meaningful learning, and pursue measures that 






 This study focused on better understanding the concept of academic mindset, and 
specifically explored whether supportive relationships with adults and peers and 
opportunities to express agency are associated with greater academic mindsets. The 
findings of this study suggest that there is empirical support for the concept of academic 
mindset as an umbrella construct consisting of the four independent beliefs of belonging, 
finding one’s work meaningful, self-efficacy, and growth mindset. Analyses further 
revealed that the higher order construct of academic mindset varied across gender, grade, 
and race, suggesting that there were meaningful differences in academic mindsets across 
student subgroups that make it difficult to make valid cross group comparisons. Further, 
there was a large amount of overlap in the items and latent constructs in the model, 
suggesting that there is a need for more precise measurements of the beliefs associated 
with academic mindset. That research will aid in understanding how these beliefs 
manifest in the lives of young people, and how young people’s beliefs about themselves 
in relation to their learning are related to one another.  
 The findings further explored whether contextual factors such as young people’s 
relationships with school adults and peers, and their opportunities to express agency 
within their learning environments, are associated with their academic mindsets. This 
study suggests that they do. More supportive relationships with school adults and peers 
were associated with higher reports of academic mindsets. Additionally, experiences of 
agency explained the relationship between adult relationships and academic mindset, and 





While the majority of mindset research has utilized interventions to target young people’s 
self-beliefs, a primary explanation for the efficacy of those interventions is because they 
tap into naturally occurring recursive person-context developmental processes (Yeager & 
Walton, 2011). This study suggests that even in the absence of precise interventions, one 
way to support young people’s academic mindsets is to support the relational 
environments within their schools and provide meaningful opportunities for student 
agency.  
 As deeper learning approaches gain momentum across the country, there is an 
imperative to understand how these educational shifts are influencing young people’s 
learning and long-term success. Deeper learning strategies center issues of equity and aim 
to provide learning opportunities that are developmentally responsive and help young 
people build the transferable skills they will need for professional success. To date, there 
is only preliminary evidence of student outcomes associated with deeper learning, or how 
schools may begin implementing deeper learning educational practices. This study builds 
on that growing body of knowledge, providing empirical support for the concept of 
academic mindset, raising questions about how researchers can better measure intra- and 
interpersonal outcomes such as academic mindset, and providing evidence that one step 
in supporting young people’s positive beliefs as learners is to build relationally rich 











Measures and associated items for all latent constructs 
Relationships with adults 
How often do you feel like adults at your school: (Never (1) - Always (5) Don’t know 
(NA)) 
1. Care about me 
2. Treat me with respect 
3. Understand what I’m going through 
4. Make it okay to ask questions 
5. Explain things when I don’t understand 
6. Help me solve problems 
7. Tell me I did a good job when I did something well 
8. Nicely tell me when I make mistakes 
9. Make sure I have what I needed for school 
10. Spend time with me when I need help 
 
Relationships with peers  
How often do you feel like your classmates at your school (Never (1) - Always (5) Don’t 
know (NA))  
1. Ask me to join activities 
2. Do nice things for me 
3. Spend time doing things with me 
4. Help me with projects when I need it 
5. Make suggestions when I don’t know what to do 
6. Treat me with respect 
7. Understand my feelings 
8. Nicely tell me the truth about how I did on things 
9. Notice my efforts 
10. Give me positive encouragement  
Belonging (Never (1) – Always (4)) 
 
1. People here notice when I am good at something. 
2. Other students in this school take my opinions seriously. 





4. I am included in lots of activities at this school. 
5. Other students here like me the way I am. 
6. I like to think of myself as similar to others at my school. 
7. People at my school care if I am absent. 
8. I feel like my ideas count at my school. 
9. I feel like I matter to people at my school. 
10. People really listen to me when I am at school 
 
Meaningful Learning (Work has value to me) (Strongly Disagree (1) – Strongly Agree 
(5)) 
1. My learning gives me useful preparation for what I plan to do in life 
2. High school teaches me valuable skills 
3. Working hard in high school matters for success in the workforce 
4. What we learn in class is necessary for success in the future 
5. Teachers in my school pay attention to all students, not just the top 
students 
6. What I learn in school is connected to my life outside of school 
7. My experiences in school help me develop my own interests and/or 
passions 
8. My experiences in school help me become a better person 
9. What I do in school helps me become my “best self” 
10. At school, I learn skills that will be helpful for my future career 
 
Self Efficacy (Strongly Disagree (1) – Strongly Agree (5)) 
1. I will be able to achieve most of the goals that I set for myself. 
2. When facing difficult tasks, I am certain that I will accomplish them. 
3. In general, I think that I can obtain outcomes that are important to me. 
4. I believe I can succeed at most any endeavor to which I set my mind. 
5. I will be able to successfully overcome many challenges. 
6. I am confident that I can perform effectively on many different tasks. 
7. Compared to other people, I can do most tasks very well.  
8. Even when things are tough, I can perform quite well. 
 
Growth Mindset (Strongly Disagree (1) – Strongly Agree (4)) 
1. With enough time and effort I think I could significantly improve my 
intelligence level.  
2. I believe I can always substantially improve my intelligence.  
3. Regardless of my current intelligence level, I think I have the capacity to 





4. I believe I have the ability to change my basic intelligence level 
considerably over time. 
 
Student Voice/Agency (Never (1) – Always (4)) 
Interpersonal 
1. I often work with others to gather information about important school 
issues.  
2. At school, when there is a conflict, we work through it respectfully.  
3. At my school we respect the voices of all members of the community.  
4. At my school, I am able to work with adults to accomplish common 
goals.  
Organizational 
1. Students are often asked what they think the school is doing well and what 
the school could do better.  
2. At my school, both students and teachers can ask questions and give input 
before school decisions are made.  
3. Myself and my classmates are invited to participate in school decisions 
that affect how learning happens.  
4. In my school, I have regular opportunities to improve my leadership 
skills.  
Personal  
1. I know my strengths at my school.  
2. I feel comfortable trying new things at my school.  
3. I feel comfortable seeking out help when I need it from a teacher or other 
adult at my school. 
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